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Kaylock captive washer’ nuts cut costs -insure reliability! 

Save the cost of buying, stocking, distributing and assembling separate washers. Do away with time lost looking 
for wayward washers. The Kaylock HWX4 is a pre-assembled unit, a locknut with an integral free spinning washer 
which can’t be lost during installation or removal. As there are no separate washers to fall into inaccessible places, 
this eliminates a cause of short circuits and malfunction of mechanisms. 

The HW14 “captive washer” nuts employ Keylock's patented elliptical MIL-N-25027 approved locking device . . . 
the utmost in reliability. This combination washer-nut is a development of Kaynar Mfg. Co., Inc., world’s oldest 
and largest manufacturer of lightweight all-metal self-locking nuts. Available in eight thread sizes, from #2-56 
through %-24, in steel for 500° applications or in A286 for 900“ applications. Write today for the Kaylock HW14 
brochure— or contact your Kaylock representative. 




Nothing handles "hot” landings like this new 
air-cooled brake... and we speak from experience 



This new forced-air-cooled braking system, 
developed by Goodyear and being evaluated 
by Douglas Aircraft Corporation and the 
U.S. Navy, promises to reduce still-air cool- 
ing time by 90%. 

Performance is more consistent than ordi- 
nary systems because component-tempera- 
tures are kept significantly lower. 

This also effectively increases service life. 


Brakes stay cooler on long taxis . . . prevent 
overheating of wheel assemblies from fre- 
quent take-offs and landings on short hops. 


And because air is the cooling agent, there’s 


no cooling medium to haul, store or handle. 
The simplicity of this system also results in 
a high level of reliability compared to more 
complex, heavier braking systems. 

This air-cooled brake is typical of many new 
developments by Goodyear Aviation Prod- 
ucts and the largest, most experienced tech- 
nical engineering staff in the business. 

If you’d like to know more about Goodyear’s 
new air-cooled brake or our other new devel- 
opments, just write to Goodyear, Aviation 
Products, Dept. Q-1715, Akron 16, Ohio. 


GOODYEAR 
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:l/4- f DEPTH MANAGEMENT IN ACTION 


LTV PRESIDENT JOHNSON... A NEW BRAND OF EFFICIENCY" 


Ling-Temco Electronics and Chance Vought Corporation are now 
consolidated into a new industrial force — Ling-Temco-Vought. 
Responsibilities have been realigned to add new vigor and 
manufacturing and RSD efforts have been reorganized to gain 
maximum benefit from the total resources made possible by 
the creation of LTV. Non-essential lines have been eliminated, 
markets are being carefully defined, and company procedures 
have been streamlined so that LTV now operates with a new 
brand of efficiency in product areas that range from rockets 
for defense and space exploration to consumer air condition- 
ers. Responsibility for consolidating the company's 20,000 


employees and great material resources rests on the shoulders 
of a management team headed by LTV President Gifford 
Johnson. A vital component in LTV management in depth, 
Gifford Johnson has nearly 27 years' experience as an aerospace 
executive. Beginning with a West Coast aircraft company in 1935. 
he climbed steadily from material and production manager at 
Chance Vought in 1950 to company president ten years later. 
By combining this caliber of management with proved techni- 
cal competence in aerospace, electronics, communications and 
consumer products. LTV is making important new contributions 
to national defense, space exploration and domestic programs. 
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AEROSPACE CALENDAR 


May 28— Symposium on Recent Develop- 
ments in Aeromarinc Sciences. Institute 
of the Aerospace Sciences, Los Angeles. 

May 30-Junc 2-1 4th Annual Wright Me- 
morial Glider Meet. For inhumation: 
Soaring Society of Dayton, Inc., Far Hills 
Branch, P. O. Box 581 , Dayton 19, Ohio, 

lune 4-7-1962 Nuclear Congress, Statlcr 
Hilton Hotel, New York, N. Y. 

June 6-7— Symposium on Standards for Fila- 
ment-Wound Reinforced Plastics. Naval 
Ordnance Laboratory, White Oak. Md. 

June 6-8— Eighth Annual Radar Symposium 
(classified secret), Institute of Science 
and Technology’s Radar Laboratory', Uni- 
versity of Michigan. Ann Arbor. 

June 7-9— Pacific Northwest Metals Con- 
ference, Beniamin Franklin Hotel. Seattle, 

June 8-9-1 3th National Maintenance and 
Operations Meeting, Reading Aviation 
Service. Inc., Reading, Pa. 

June 11-13— Sixth National Conference, 
National Aviation Education Council, 
Seattle, Wash. 

June 13-15— Annual Meeting, Heat Transfer 
and Fluid Mechanics Institute, University 
of Washington, Seattle, Wash. 

June 17-22— Summer Cencral Meeting, 
American Institute of Electrical Engi- 
neers. Denver Hilton Hotel, Denver, Colo. 

June 18-19— Vacuum Metallurgy Confer- 
ence. American Vacuum Society, New 
York University. New York. N. Y. 

June 18-Aug. 10— Advanced Subject Matter 
Institute on Nuclear Rocket Propulsion, 
(Continued on page 7) 
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will it fly 

It’s pretty hard for anybody to tell before it’s even out of the shell. 
But boy, if you're designing a missile and you’re wondering if that 
bird will fly— that’s different. Here's why. 

Using our Direct Analog Computer, we help you create and “fly” 
a three-dimensional dynamic model of your bird. You can “fly” it 
six or sixteen or sixty times per day. And it doesn't cost a million 
dollars per copy either. And when you’re finished, you’ll know 
everything there is to know about the aerothermoviscoelastic ( ! ) 
characteristics of your missile structure. 

Complicated? Sort of. But we know how because we’ve helped 
“fly" just about every military airplane and missile— including 
John’s. 

How about your next bird? Will it fly? 



COMPUTER ENGINEERING ASSOCIATES 

on affiliate of Susquehanna Sciences, Inc. 

350 North Halstead / Pasadena, California / ELgin 5-7 121 
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NEW! 

ANSCO SUPERAY H-D 

Ultra-High Definition X-ray Film. . . 



Be "Ansco-sure"... 

With the first American X-ray film for ultra-high definition radiography! 
If you require critical definition of correspondingly minute defects, be 
"Ansco-sure” with this new film. The extremely fine grain characteristics 
of Superay® H-D film provide the ultimate in image sharpness and main- 
tain high definition throughout the entire 65-250 KVP range. 

For radiography— it's Ansco best by definition. 
Ansco-America’s first manufacturer of photographic materials . . . since 1842. 


Ansco 


X-RAY FILM 
CHEMICALS 
SERVICE 


AEROSPACE CALENDAR 

(Continued from page 5) 


University of Florida, Gainesville, Fla. 
Sponsor: National Science Foundation, 
me 19-21— 39th Meeting, Aviation Dis- 
tributors and Manufacturers Assn.. Am- 
bassador Hotel, Los Angeles. 

19-22— Summer Meeting. Institute of 


the A 




Hotel, New York, N.Y. 

June 24-29— Annual Meeting, American So- 
ciety for Testing and Materials, Statlcr 
Hilton Hotel, New York, N. Y. 

June 25-27-Sixth National Convention on 
Military Electronics, Institute of Radio 
Engineers, Shoreham Hotel, Washington. 

June 25-30— Symposium on Electromagnetic 
Theory & Antennas, Copenhagen, Den- 
mark. Sponsors: Technical University of 
~ ; International Scientific Radio 


Unit 


June 26-28-Aviation Conference, American 
Society of Mechanical Engineers, Univer- 
sity of Maryland, College Park, Md. 

June 26-28— 203rd National Meeting, Amer- 
ican Meteorological Society, University 
of Alaska. Fairbanks. Alaska. 

June 26-29—' Third International Symposium 
on Rarefied Gas Dynamics, University of 
Paris. Paris, France. Sponsors: AFOSR; 
en meeting.) 
nnual Symposium on 


Elkhorn Lodge, Estes Park. 

nc 27-29-Joint Automatic Control Con- 
fcrcncc. Institute of Radio 


.... . w' York™*??.”?' 

June 28-29-Fourth National Symposium on 
Radio Frequency Interference. Institute 
of Radio Engineers. Town House, San 
Francisco. Calif. 

Jiily 7-11-1 6th Annual All-Woman Trans- 
continental Air Race from Oakland, Calif., 


isory Croup for Aeronautical R 
and Development. Paris, France. 

July 17-19— Lunar Missions Meeting, Ameri- 
can Rocket Society, Pick Carter and Stat- 
ler Hilton Hotels, Cleveland. Ohio. 

Julv 2-f-Aug. 2— National Soaring Champion- 
ships, El Mirage. Calif. For information: 
National Soaring Championships. P.O. 
Box 997, Victorville. Calif. 

Aug. 8-10—1962 Standards Laboratory Con- 
ference. National Bureau of Standards' 
Boulder Laboratories, Boulder, Colo. 

Aug. 10-11— Future of Manned Vehicles in 
Air and Space. Institute of the Aerospace 
Sciences, Olympic Hotel, Seattle, Wash 

Aug. 13-16— Pacific Energy Conversion Con 
fercnce, Fairmont Hotel, San Francisco 
1-16 — 1 Cryogenic Engineering Confer 
encc. University of California of Los An 
gelcs, Los Angeles, Calif. 

,ug. 14-16— International Conference on 
Precision Elcctromagm 


Aug. 


Boulder Laboratories, National Bureau of 
Standards. Boulder, Colo, 
ug. 15-17— Nuclear Propulsion Confer- 
ence, Monterey, Calif. Joint Meeting: 
(Continued on page 9) 


A NEW LOOK AT AUTOMATIC RECOGNITION 



“What’s the difference between an 
elephant and an egg?” asks a chil- 
dren’s riddle. "If you do not know," 
goes the pointed reply, “I would 
not want to send you for eggs.” 

Leaving you to decipher the 
analogy between this and what fol- 
lows, we'll say simply, but emphati- 
cally, that it's time for some fresh 
thinking about the kind of automatic 
pictorial pattern recognition tech- 
niques we’ll need to devise hardware 
that brings home the bacon. 

Much work has been done. But in 
approaching anew the question of 
how a machine might recognize and 
separate things presented to it in 
pictorial form, we started at the 
beginning.* This led to an untradi- 
tional but most promising path. 

Previous work has dealt mainly 
with inputs containing relatively 
little information. In these cases, 
recognition can involve merely com- 
paring the actual input with a dupli- 
cate of every possible input. Beyond 
such simple matching, inputs can be 
described by a limited number of 
easily measured geometrical param- 
eters. The hard fact is that these 
techniques often won't apply to 
inputs having complex high informa- 
tion content, such as photographs 
taken from aircraft or satellites. 

When the picture involves more 
than comparatively clear-cut shapes 
or patterns that can be easily ex- 
tracted from the background, the 
matter of identifying which figure is 
present has to take a back seat to 
the problem of teaching the machine 
to recognize which part of Ike picture 


is the figure and which is the 
"ground.” The number of possible 
situations facing the machine is 
obviously vast, if not infinite. 

The techniques we're pursuing 
start with statistical analyses of in- 
put images. Having long studied the 
use of statistical measurements for 
making absolute recognition deci- 
sions, we’re now applying them to 
establish a basis for figure-ground 
distinctions — to determine the 
boundaries of conspicuous figures 
in the image, and to generate a 
simplified description of the “visual 
texture” of the image. Our approach 
has the enticing virtue of being 
generally applicable to high-infor- 
mation input situations— strategic 
photo interpretation, automatic ter- 
rain type identification, automatic 
cloud cover analysis and you name it. 

The eminent head of our Recogni- 
tion Systems Group has prepared 
an introductory study on the sub- 
ject, which we’ll send absolutely 
free to the first 9,872 readers who 
ask for it. You’ll also receive your 
membership in our famed Chowder 
and Marching Society, if you haven’t 
yet joined. 

Better still, let’s get together for a 
tSt6-a-t6tS, where the discussion can 
spill over into video bandwidth re- 
duction, solid state display devices 
and any number of other techniques 
and equipment of mutual interest. 
Write to Recognition Systems, Budd 
Electronics, 43-22 Queens St., Long 
Island City 1, N. Y. 
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MOTORS 



depend upon three auxiliary power packages. Each is driven by a small-size big-output motor capable 
of delivering the order of reliability and performance demanded for Minuteman. They are products of 
Eemco Division of Electronic Specialty Co., which has been providing missile, space, and aircraft 
industries with custom motors, actuators, and starter-generators for 20 years. For complete, specific 





Complete Space-Age 
Capability that Delivers . . . 

Quality . . . Precision . . . Reliability 


For military and commercial use: more than 
50 million gears produced by Wright Aero- 
nautical Division. Fifty million gears of exper- 
ience, backed by a staff of technical experts ready 
to add their combined skills to your program 


from design through manufacture. Whether 
gears or gear-systems, limited or mass produc- 
tion, let us demonstrate how our total capability 
can implement your schedule requirements. And 
at competitive prices. Write for brochure 1105. 


Typical of this capability: 

a new angle-drive device 
that makes possible a 50% 

put in the Lockheed P2V. 



Wright Aeronautical Division 

Curtiss E® Wright 

Corporation 


Wood-Ridge, New Jersey 


From Avco 



new compact 
combat radio 
replaces equipment 
3 times its size 

Assignment from the Army: to develop 
highly mobile communications equipment 
for battlefield use, with FM clarity, push- 
button tuning and accuracy. 

Action by Avco: the AN/VRC-12 radio 
receiver-transmitter — designed, developed 
and produced by Avco’s Electronics and 
Ordnance Division for the U.8. Army Signal 
Corps. This communications equipment is 
now going to Army units and will provide a 
highly mobile system for use with jeeps, 
tanks, artillery, command cars and posts. 
Outstanding features: 

■ Light and compact — one-third the size, 
one-half the weight of the equipment it 
repluces. 

■ Virtually immune to noise — 920 channels, 
narrow-band FM, 30-70 megacycles, 
manual or automatic tuning. 

■ Completely compatible with manpack or 
airborne FM radio soon to be made avail- 
able to troops in the field. 

Communications equipment such as 
this typifies the capabilities of Avco’s Elec- 
tronics and Ordnance Division, suppliers to 
the armed services and NASA of equipment 
ranging from large intercontinental radio 
transmitters to tiny receivers usod in Ex- 
plorer XI. 

For complete information on Avco’s 
communications capabilities and how they 
can serve you, write: Director of Marketing, 
Electronics and Ordnance Division, Avco 
Corporation, Cincinnati 41, Ohio. 


Avco's AN/VRC-1 2 mobile radio for combat communications 







Forward section of the A2F, showing major portion of titanium center section keel beam. 


! Titanium j “backbone” in Grumman A2F-1 
gives shear strength at 400F, cuts weight 12% 


The 1 3-foot titanium center keel beam 
in theGrumman A2F-I Intruder carries 
a big share of the fuselage loading. Vir- 
tually the backbone of the aircraft, this 
box beam does its job nestled warmly 
between the two jet engines where tem- 
peratures reach 400F and higher . . . 
and saves weight doing it. 

Shear strength. The fuselage center 
section of this all-weather, heavy pay- 
load aircraft is, as one engineer put it, 
"all doors." Consequently a deep box 
beam was needed to carry the heavy 
concentration of shear stresses and pro- 
vide the required stiffness. Design for 
shear and buckling is based on these 
titanium properties: tensile strength, 
1 80,000 psi; elastic modulus, 16 million ; 
density, 0.163 Ib/cu in. 


Weight saving. Because of its light- 
weight strength at elevated tempera- 
tures, titanium replaced aluminum and 
stainless steel for a weight saving of 
about 12%. The need for shear strength 
dictated use of titanium sheet alloy 
Ti-4AI-3Mo-lV. 

High strength titanium sheet alloys 
are available from Titanium Metals 
Corporation of America to solve prob- 
lems of compression and buckling (Ti- 
SAI-IMo-IV), crack propagation (Ti- 
6AI-4V) and short-time elevated tem- 
perature properties (Ti-l3V-l ICr-3Al). 
Titanium sheet alloys enable designers 
to reduce flyaway weight of assemblies 
up to 30' > over steel. 

TMCA produces all titanium alloy 
grades and provides the technical and 
customer services you might require. 


weight problems in helicopters, missiles anil 
advanced aircraft, write for “ Titanium Data 


TIMET 



new ideas in vibration/slioek/noise control 


Here are six new ideas from Lord to make your designs excel. They give 
you new and better ways to boost reliability by controlling dynamic 
disturbances. ■ These advances are typical of those being produced by 
Lord research. Products less than three years old now account for over 
50% of our sales. ■ Backing up these new ideas are the other things 
you have come to expect from Lord— experience, engineering skill, proved 
products and technical assistance. ■ When vibration/shock/noise control 
is your problem. Lord is the company to talk to. Call us early in your 
development work. Then expect more — for Lord can deliver. Contact: 

Lord Manufacturing Company, Erie, Pa. Field Engineering Offices in 
principal cities. In Canada: Railway & Power Engineering Corp., Ltd. 
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Your Project: America's Voice from Space 

Your Company: Collins, whose equipment transmitted the voices of Alan Shepherd. Gus Grissom, and John 
Glenn, from space. Collins designs, develops, and produces systems essential to every phase of manned space 
capsules. Prclaunch . . . launch . . . flight . . . re-entry . . . recovery. Collins is the link between earth and space 
in both human and electrical language. 

Your Opportunity: Collins is working on a variety of long-range space projects which provide openings for 
qualified E,E.’s, M.E.’s, mathematicians, and physicists for development of space communication systems. 
Specialists are required with design experience in HF, VHF and UHF equipment, digital communications, 
spacecraft antennas, television, radar, modulation techniques, tracking and ranging, information theory, and 
ground systems. If you are interested in the challenge of a career with Collins, contact L. R. Nuss, Collins 
Radio Company, Cedar Rapids, Iowa. 

an equal opportunity employer 

\ 

COLLINS 
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HERE’S THE HOOKUP CABLE WITH BUILT-IN RELIABILITY. 


WHY? It’s Packard-made from raw stock to finished 
cable — with quality under control every step of the 
way. Starting with the smelter bar, we roil our own 
copper, controlling uniformity of internal grain 
structure, dimensional accuracy and surface quality 
the entire length. We compound our own plastic 
insulation, too. The insulation 
on Packard hookup cable is 
formulated to exceed the require- 
ments of the latest military 
specifications MIL-W-16878, "I/ve 


Packard Electric 


i 


MIL-W-5086, MIL-W-5274 and MIL-W-8777. 
■ This integrated production combined with rigid 
quality controls (one out of every ten Packard em- 
ployees is an inspector) and Packard experience (a 
supplier to the aircraft industry since before World 
War I) result in aerospace hookup cable with maxi- 
mum reliability. ■ For complete 
information, contact our home 
office in Warren, Ohio, or either 
of the Packard Electric branch 


rren.Ohio offices — Detroit or Los Angeles 


First as a matter of record ... SCOTCH® BRAND Instrumentation Tapes 



HOT SPOT CONQUERED! Heavy duty tapes defy 

head heat, outlast ordinary tapes 15 times! 


Hot spot for t. 



instrumentation tape 
-heat buildup gener- 
ated by higher and higher tape speeds and 
tensions. With ordinary tape, this heat can 
separate oxides from backing, deprive you 
of accurately recorded signal. Not so with 
“Scotch" brand Heavy Duty I 
mentation Tapes! They withstand 
pcraturcs from -40°F to as high as 250°F 
The heat-resisting formulation of high- 
potency oxides and binder minimizes rub- 
off. assures tapes that last at least 15 times 
longer than ordinary tapes — frequently 
fonder .'Conductivity, approximately 1000 
times greater than that of ordinary tapes, 
drains off dust-attracting static charges. 

Exclusive Silicone lubrica- 
tion protects against head 


r 


ie life. 


16 different “Scotch" Heavy Duty 
Tapes, in 3 series, arc now offered, includ- 
ing constructions with polyester backings 
of .65, I and 1 .5 mils, coating thicknesses 
of .18, .43 and .65 mils. "400” series 
features excellent high and low frequency 
resolution. “500" series affords extra 
smoothness for extreme high frequency 
resolution. “900“ series (only tapes recom- 
mended for Mincom CM-100 and CMP- 
100 Rccordcr/Rcproduccrs) provides ultra- 
smooth oxide surfaces for critical short 
wavelength requirements. 

Whatever your requirements for instru- 
mentation tapes— standard, high output, 
high resolution, sandwich or heavy duty — 
call the nearby 3M representative. Orwrite 
Magnetic Products Division, Dept. MCJ- 
52, 3M Company, St. Paul I, Minn. 


magnetic Products Division 
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SCIENTISTS AND ENGINEERS: 


Today the men of Motorola’s aerospace team 
are applying creative mindpower to the analy- 
sis, design, construction and test of advanced 
space communications command and control 
systems. Vital contributions are being made 
to such important current NASA programs 
as the Goddard cis-lunar Range and Range 
Rate Tracking System... the JPL Mariner 
and Ranger unmanned planetary and lunar 
probes... and updating of the Deep Space 
Instrumentation Facilities to "S-band” for 
JPL. If you are interested in shaping the future 
with a dynamic aerospace contractor on these 
and other programs, we can offer immediate 
opportunities to both System and Equipment 
Design Engineers. Write us today describing 
in detail your experience in the following areas 


Mindpower and Manpower. . . 
shaping the future in 

AEROSPACE SYSTEMS 



E D I TO RIAL 


The Management Challenge 


The aerospace industry has been remarkably slow and 
imperceptive in sensing the basic changes in its rela- 
tionships with its largest customer— the U.S. govern- 
ment — during the past few years. The pages of Aviation 
Week & Space Technology have been filled during 
these years with both the broad outlines of these trends 
and the detailed methods by which they were being 
applied, but the industry, by its behavior, offered little 
evidence that it was reading either the printed page or 
the fine print clauses in the contracts it blithely signed 
during this period. 

Now it has come face-to-face with the recognition so 
well stated by William M. Allen, president of Boeing, 
that it faces a basic battle for the continued existence of 
private industry in the defense business against the man- 
agement and financial encroachments of its principal 
customer— the government. 

It is truly remarkable, in view of the annual congres- 
sional blasts, the 20-20 hindsight of the General Ac- 
counting Office reports, the Renegotiation Board's quaint 
practices and many other manifestations of these trends 
in all branches of the government, that it took the Air 
Force Systems Command— rather than industry itself — 
to convene what resulted in one of the most remarkable 
conferences in the post-war history' of the defense indus- 
try at Montercv, Calif., the first week in Mav (AW 
May 14, p. 21). 

Impetus From Schriever 

The Systems Command management conference at 
Monterey was organized on the initiative of Gen. 
Bernard A. Schriever, who, since the formal organization 
of his command less than a year ago, has been mightily 
concerned with the growing problems of the govern- 
ment-industry' management interface in the weapon sys- 
tem development business. This conference attracted an 
extremely high percentage of the industry's top man- 
agement and gave them a rare opportunity to sit down 
across the table from their military counterparts in some 
remarkably frank and blunt discussions of these problems. 

For the first time the industry leaders were able to 
get a good broad look at how far these government 
policies have eroded their prime function of manage- 
ment in a system of private industry and how far each 
of their individual retreats under the momentary glow of 
winning a major competition has set them all back. At 
the same time it provided an opportunity for the new 
breed of military managers, many of whom regard profit 
as a dirty word and an unnecessary' cost of operations, to 
discover some of the genuine problems of private indus- 
trial management. 

Boeing's Bill Allen, who has been a courageous and 
articulate exception to the many aerospace industry lead- 
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ers who react with fear or apathy when confronted with 
these problems, again did the entire industry a tremen- 
dous service with his presentation at this conference in 
which he not only outlined the specific salients on w'hich 
private management is being effectively attacked by 
government, but also effectively explained the essential 
working of private industry to his military audience, 
including the essential lubricating function of profits. 

The conference also provided an opportunity' for some 
of the brighter military weapon system development 
managers to get across to some of the more old-fashioned 
elements of the industry the basic changes in manage- 
ment techniques that the new technologies and stiff 
international competition impose on both sides of the 
government-industry partnership. 

Effective First Step 

No conference ever solved all of the problems it 
considered and the Monterey session will prove to 
be no exception. However, unlike many conferences, 
the machinery has already been established to follow- 
up on many of the major conflict areas with cooperative 
industry and military’ participation to produce effective 
solutions. It also provided, by its blunt interchanges, 
the first beginnings of an effective foundation of common 
understanding of both participants' problems to in- 
crease the odds for eventual solutions. And Gen. 
Schriever, both in his conference speech and in 
his post-conference actions, made it clear that the con- 
ference and its resultant ferment is only a beginning 
toward the ultimate goal of more efficient military- 
management techniques that arc now vital to survival 
in the current competitive international atmosphere. 
We earnestly hope that both the industry and military 
participants in the Monterey conference will under- 
stand the full import of both Gen. Schriever’s and 
Bill Allen’s messages. 

We strongly agree with Bill Allen’s conclusion when 
he told the conference: 

"I firmly believe that our security requires a strong 
and effective participation bv private industry in our 
defense effort. Accepting its challenge, industry can 
and must do better. The means at our disposal to 
improve our performance are many. They must be 
utilized. Our best will be none too good. 

‘‘On the other hand, if the great benefits obtainable 
through free enterprise arc to be realized the essential 
ingredients of the system must be recognized and en- 
couraged by our government and the American people. 

“In my view the results achieved through our com- 
petitive effort and profit system are not obtainable by 
any other system devised by man.” 

—Robert Hotz 
21 





NOW THE FLEET CAN RESCUE ITS OWN 
...200 MILES AWAY... with the SEASPRITE 

The new all-weather SEASPRITE can "home in” automatically on any 
ditched pilot and crew equipped with a UHF transmitter. Moreover the 
SEASPRITE can operate off any ship of the fleet as small as a destroyer. 

The navigational and direction finding equipment aboard the 
SEASPRITE gives it an effective search and rescue radius of 
200 miles. Its IFR instrumentation lets it fly anytime. 

This is an all-weather helicopter for an all-weather Navy. 

THE KAMAN AIRCRAFT CORP., BLOOMFIELD, CONN. 



WHO'S WHERE 


In the Front Office 


Frank 


d Jan, 


nine, Douglas Aircraft Co.’s Aircraft Divi- 
sion. Long Beach, Calif. 

George R. Gchrkens, executive sice presi- 
dent, North American Aviation’s Columbus 
(Ohio) Division, succeeding Richard F. 
Walker, now a vice president of North 
American's Space and Information Systems 
Division and general manager of that divi- 
sion’s new Tulsa (Okla.) facility. 

Ralph J. Osborn, a vice president, Lock- 
heed Aircraft Corp. Mr. Osborn continues 
as president of Lockheed Aircraft Service 
Co., Ontario, Calif. 

George M. Ryan, president, Benson-Lch- 
ner Corp,, Santa Monica, Calif., succeeding 
Bernard S. Benson, now board chairman. 

Chesterfield F. Seibert, president. Trinity 
Equipment Corp., Cortland, N.Y. a sub- 
sidiary of Pall Corp., succeeding George R. 
Fcclcy, who has been named vice president- 
marketing for Pall Corp. 

Sam F. Am, a vice president, The Sier- 
racin Corp. Mr. Am continues as general 
manager of Sicrracin’s Spraymat Division, 
Culver City, Calif. 

Dr. Gunnar Bergman, vice president-sci- 
ence, and Dr. Lars Skjclbrcia, vice president- 
engineering, National Engineering Science 
Co., Pasadena. Calif. 

James D. Gow, president and general 
manager. Radiation Counter Laboratories, 
Inc., Skokie, 111., a subsidiary of Allied Re- 
search Associates. Inc. 

Robert C. Rosaler, vice president and gen- 
eral manager, M. ten Bosch, Inc., Plcasarrt- 

^Mood B d j 

tration-Eastcm region, Babcock Electronics 
Corp., with offices in Washington, D. C. 

C. M. Britt, former vice president of 


Souther: 

Aircraft 

Dynami 

Frontier 


esident-si 


f Genera 


n G. Christmas, a divisional vice 
president and Titan project director. Amer- 
ican Machine & Foundry Co.’s Government 
Products Group. Littleton, Colo. 

Walter B. Helms, vice president, Cian- 
oini Controls Corp. Mr. Helms continues as 
general manager of the c ‘ 


t Knox, 


a. Calif. 


:r Divisio 
Dr. Came 

Calif. Dr. K 


Robert J. Bucklev, a vice president, Bald- 
win-Lima-Hamilton Corp. Mr. Buckley con- 
tinues as general manager of the Standard 
Steel Division. Burnham, Pa. 

N. Heath McDowell, a director and vice 
president-engineering and sales, Norco, Inc., 
Georgetown, Conn, 

R. Alan Mills, assistant vice president-air- 

Trans-Tcxas Airways has elected the fol- 
lowing new officers: R. E. McKaughan, Jr.. 
executive vice president; H. E. Erdmann, 

King, vice president-traffic and sales; H. H. 
Farr, treasurer; Jack K. Ayer, secretary. 
(Continued on page 117) 


INDUSTRY OBSERVER 

► First complete 624A space booster (Titan 5) vehicle— two 120-in. solid pro- 
pellant rockets strapped to a USAF/Martin Titan 2— is scheduled to be fired 
in January, 1964, to start Flight Qualification Program for USAF Systems 
Command’s Space Systems Division (see p. 98). 

► Data from nuclear tests now being conducted by the U. S. in the Pacific 
probably will be compared with results of analytical study, begun about one 
year ago by Rome Air Development Center, on the propagation of electro- 
magnetic signals from nuclear explosions. Comparison will enable assessment 
of the validity of the theoretical approach. 

► Watch for possible use of armed helicopters in Vietnam bv U. S. Army 
in effort to use low-and-slow “nap of the earth" tactics in tracking and 
eradicating small guerrilla forces. U. S. Amiv has formed 22nd Special 
Warfare Aviation Detachment at Ft. Bragg’s Special Warfare Center. Four 
Sikorsky 1 1-Ms and four Bell H-l 3s constitute the unit; former arc anned 
with 48 2.75-in. air-to-ground rockets and the latter carry four ,50-eal. 
machine guns. Army Medical Air Evacuation Unit using Bell HU-lAs has 
recently joined helicopter support forces in Vietnam. 

► Two-week intensive evaluation of two McDonnell F4II aircraft has just 
been completed by Tactical Air Command at Nellis AFB, Ncv. One diffi- 
culty: Main wheel size results in too heavy a footprint for TAC needs. 
Changing wheel size could result in major changes to the aircraft. 

► Techniques for disabling sensors aboard hostile satellites or space vehicles 
would be studied in a program now under consideration at Air Force Systems 
Command's Space Systems Division. Program, code-named Black Eye, 
envisages possible use of high-intensity, high-energy beams of radiation, 
such as those generated by optical masers, to be focused on sensing ports 
of unfriendly vehicles to knock out vulnerable avionic or infrared detectors. 

► Concern over high interest in the Rogallo-wing concept among home- 
builders of aircraft is increasing among NASA personnel connected with 
development of the device for space payload retrieval. They feel home- 
builders may be deluded by the apparent simplicity of the flexible wing, and 
get into serious trouble if they pursue projects using it. 

► Nozzle throat of United Technology Corp.’s 120-in. solid-propellant 
rockets for Titan 3 applications may follow the design of the contractor's 
100-in. motor throat which withstood 5.700F flame temperature in a test 
firing. Lining uses 18 non-uniform graphite segments in a random arrange- 
ment at the throat. 

► Navv/Bcech KD2B-1 rocket-powered supersonic missile target is being 
considered for delivery of small nuclear weapons. Slight modifications should 
give it nuclcar-dcliverv capability at speeds of Mach 3 at altitudes up to 
90,000 ft. 

► Rolls-Royce RB.162 prototype lift engine has reached 4,400 lb. thrust 
during test stand running. Engine started tests last November, is aimed at 
a thrust rating of 6,000 lb. for production engines. 

► Nuclear kill techniques for knocking out potentially hostile earth-orbiting 
satellites now are being studied by Sperry Rand Corp. for Air Force Special 
Weapons Center. 

► Industry proposals for an advanced orbiting solar observatory arc due at 
NASA’s Goddard Space Flight Center late this month. Vehicle will have a 
more complicated attitude control system than the first OSO to enable it to 
point, on command, at specific points on the sun. 

► Requests for proposals for USAF/Boeing Minutcman ground electronic 
system have been issued to 20 prospective bidders in competition sponsored 
by USAF Systems Command’s Ballistic Systems Division. Minutcman: 
ground system will provide data processing, communications equipment and 
system support required to monitor, control and launch the missile. 
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SKYSCRAPER, an airborne system to measure the ultraviolet, visible and infrared radiation emitted by a re-entering ballistic missile, 
passes its first functional test flight. The Bendix Systems Division is developing the system for Air Force Cambridge Research 
Laboratories under sponsorship of ARPA. Inserts show (L) internal optical instrumentation behind gimballed "eye" port forward of 

AIRBORNE INSTRUMENTATION, a key to development of advanced 
defense systems, is a major field of activity at Bendix Systems Division. 
Opportunities are open for experienced engineers in optical and microwave 
instrumentation, re-entry physics, data handling systems, aircraft installation, 
or flight test. Write or call our Personnel Director, Bendix Systems Division, 
Ann Arbor, Michigan— an equal opportunity employer. 


Bendix Systems Division 
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AF Space Aims Jolted 


Soviet Tracking Station 


Defense-Industry Liaison 


Riddle Sells Argosies 


Washington Roundup 

Air Force space ambitions are being jolted bv the House Science and Astronautics 
Committee. Far down in its NASA budget bill (see p. 3S), the committee said the 
space agency from now on wi„ have jurisdiction over the land it acquires. This language 
was inserted after the committee visited Cape Canaveral to investigate friction between 
the Air Force and NASA in operating the Atlantic Missile Range. 

Air Force leaders were stunned by the language and arc busy expressing their fears 
to lawmakers on Capitol Hill. Air Force fears the committee's language will restrict 
its authority as manager of AMR by giving NASA jurisdiction over much of Cape 
Canaveral. Air Force leaders see the language also as a threat to the service's long-term 
space ambitions. 

Another jolt to the Air Force is in the works. The House space subcommittee staff 
has written a report recommending that the military manned space activities be con- 
fined within an office of NASA, much like the military applications branch of the 
Atomic Energy Commission. Under this proposal, the Air Force would relinquish such 
manned space projects as Dvna-Soar and the X-1S to the reorganized space agency. 
The staff report is expected to be released soon, but has not been adopted by the 
committee. 


Russia has broadened its search for foreign satellite tracking stations to include 
Australia. The Australian government has declined to comment on the Soviet request, 
but will likely do so soon. Soviet technicians, in an earlier search in Indonesia, surveyed 
proposed sites for a tracking and communication station on the islands of Ambon and 
Bum in the Banda Sea (AW Mar. 5, p. 17). 

Dr. James A. Van Allen, discoverer of the Van Allen radiation belt, startled a 
House appropriations subcommittee in closed session by declaring “the common state- 
ment that the Russians do not tell us the results of their scientific work is really plain 
wrong.” He said U.S. officials had received much valuable scientific information from 
Russia, especially on the Lunik flights. 

Watch for NASA to start buying more of its complex computers rather than con- 
tinue renting them. Top agency officials, after a detailed study, have concluded this is 
the less expensive approach in many cases. 


Deputy Secretary of Defense Roswell Gilpatric is trying to form an all-industrv 
advisory council to centralize relationships with Defense rather than continuing to 
rely on overlapping and time-consuming relationships with several organizations. 
Such a council would provide a single sounding board for industry views, give 
contractors a clearing house and provide a mechanism for creating Defense-industry 
task forces. Gilpatric already has discussed the proposal with several groups, including 
Aerospace Industries Assn.. Automobile Manufacturers Assn.. Electronic Industries 
Assn.. National Assn, of Manufacturers, National Security Industrial Assn, and U. S. 
Chamber of Commerce. 

Logistics Management Institute, now finishing up its report on Defense procure- 
ment of aeronautical spare parts, is also studying the broad problems in writing 
incentive contracts. LMl's incentive contract report is due at the end of the year. 
Another LMI study under way is designed to find ways to reduce unnecessary 
specifications in Defense contracts. 


Riddle Airlines, largest Military Air Transport Service contractor in Fiscal 1962, 
has sold its seven Argosy Armstrong-Whitworth 650 turboprop freighters back to 
Whitworth-Gloster, financial agent for the British manufacturer. Regardless of 
whether Whitworth-Gloster finds a U. S. buyer, the S10.9 million in principal and 
SI 80,000 in interest Riddle owes on the aircraft will be considered paid June 30 
because of the return of the Argosies. Whitworth-Gloster is anxious to keep the 
Argosies in the U. S. and said it has "completed negotiations” for a sale to Capitol 


Chairman John McClellan of the Senate Permanent Investigations Subcommittee 
and Donald Douglas, Jr., president of Douglas Aircraft Co., are at odds over what 
should be considered "profit.” Sen. McClellan charged last week that it was “gross 
distortion" for Douglas to reduce its Nike program profits by S23 million spent to 
develop the DC-8. He contends profits, regardless of whether they are subsequently 
spent on other company projects, should be considered profits— not costs. 

The Rev. Francis J. Hcydcn, S. J., head of the non-profit group planning a 
planetarium for Washington, proudly said the planetarium "will be about a foot- 
and-a-half larger in diameter than the one in Moscow— and another gap will be 
closed.” -Washington Staff 
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Space Secrecy Rule Stirs Fear, Confusion 


Aerospace industry perplexed and worried by Defense 
directive; threat seen to the U. S. open data policy. 


Washington— Defense Departments recent decision to conduct its space 
activities in secret is provoking industry apprehension and is being interpreted 
in some quarters as a direct challenge to the concept of an open U. S. space 
program. 

Rep. John E. Moss (D.-Calif.). chairman of the House Government In- 
formation Subcommittee which is studying the implications of the secrecy 
directive, expressed a prevailing view when he told Aviation Week: "We 
don't really know what the directive means.” This uncertainty extends even 
to some of the Pentagon officials charged with administering the directive. 


The House Science and Astronautics 
Committee, National Aeronautics and 
Space Council and the Aerospace In- 
dustries Assn, are among those display- 
ing concern about the directive and its 
implications. Industry fears have led 
the AIA to conduct a special study of 
the secrecy decision. One unknown ele- 
ment is just what information military 
contractors will be able to obtain and 
what infonnation they will be allowed 

The directive itself is secret. It was 
issued Mar. 23 over the signature of 
Deputy Defense Secretary Roswell L. 
Gilpatric, but was drafted by Under 
Secretary' of the Air Force Joseph V. 
Charvk (AW Apr. 23, p. 21). Its exist- 
ence became known when the Air Force 
refused to release details about the 
launching of one of its satellites on 
Apr. 9 from Pt. Arguello, Calif. Actu- 
ally, it was the Midas 5 infrared early 
warning vehicle for spotting ballistic 
missile launches (AW Apr. 23, p. 3S). 
A DOD spokesman said after the launch 
that the news blackout was imposed for 
"national security purposes.” 

Press Coverage Banned 

The directive bans advance announce- 
ment and press coverage of military 
space launchings at Cape Canaveral, 
Fla., and Vandcnbcrg AFB, Calif., as 
well as Pt. Arguello. It also forbids 
using the names of such space vehicles 
as Discoverer, Midas and Samos and 
declares military payloads will not be 


identified in future launchings. The 
satellite names have been changed to 
numbers. 

Another part of the directive restricts 
military space information to persons 
whom Defense concludes have a "need 
to know.” Some military contractors 
and scientists fear this provision may 
seriously reduce the flow of information 
within the space field. 

Arthur Sylvester, assistant secretary 
of Defense for public affairs, told Avia- 
tion Week no fonnal complaints have 
been lodged with Defense about the di- 
rective so far. He said the intent of the 
directive is to withhold advance details 
about launching dates and the military 
satellites themselves. He said scientific 
information gathered by the military 
satellites would continue to be released 
after being screened by security officials. 

But a major uncertainty worrying the 
space community is whether in imple- 
menting the directive. Defense will 
restrict all technological information 
about all types of military satellites in 
existence or under development. Free 
flow of information is considered vital 
by space scientists and military contrac- 
tors. They fear that under forthcoming 
regulations, persons working on specific 
military space projects will not be able 
to share technical infonnation with 
others working in similar areas, thus 
jeopardizing the progress of the whole 
U. S. space program. 

Defense officials are justifying the 


Senate Investigates Aerospaee Profits 

Washington— Profits of General Dynamics/ Astronautics, Radio Corp. of America, 
and third tier contractors in the procurement of Atlas D launch control systems were 
traced last week at a one-day session of the Senate's Permanent Investigating Sub- 
committee, headed by Sen. John McClellan (D.-Ark.). 

Tire pattern of the hearing was the same as that followed in earlier sessions in 
which the profits of Western Electric Co., Douglas Aircraft Co., and third tier 
contractors oil the Nike program were analyzed (AW Apr. 23, p. 24). 

The subcommittee is scheduled to start hearings on the Bomarc program May 
22 and further strengthen its record aimed at showing that contractors under standard 
Defense Dqiartment practice receive unjustifiable mark-ups— or profits-on the work 
and profits of subcontractors. 


secrecy policy on grounds it will lessen 
the chances of provoking attacks on the 
U. S. space program by Russia and other 
foreign countries. Also, the secrecy will 
"help confuse the opposition," accord- 
ing to one Pentagon source. These offi- 
cials contend announcing U-2 flights 
over Russia in advance would have had 
the provoking effect they hope to avoid 
under the new secrecy policy. But at 
least one scientific organization believes 
the secrecy policy may prove more pro- 
voking than the former open approach. 
Policy Statement 

The national council of the Federa- 
tion of American Scientists at its Apr. 
23 meeting adopted a policy statement 
declaring space activities should be clas- 
sified only when there arc compelling 
military reasons. The council contended 
space secrecy would arouse suspicions 
and thereby make it more difficult to 
obtain international agreements outlaw- 
ing such weapons as orbiting bombs in 

Chairman George P. Miller (D.- 
Calif.) of the House Science and As- 
tronautics Committee is concerned 
about the effect the directive will have 
on the openness of the national space 
program. He is a leading advocate of 
the open approach and international 
exchange of scientific information. 

Rep. Miller, stressing that he was 
not passing judgment on the Defense 
directive, said his committee will look 
into the matter shortly after the Na- 
tional Aeronautics and Space Adminis- 
tration authorization bill clears the floor 
this week (see p. 38). 

Teague's Opposition 

Rep. Olin E. Teague (D.-Tcx.), sec- 
ond-ranking Democrat on the House 
space committee, differs with Rep. Mil- 
ler on the international exchange of 
information. He is sponsoring a resolu- 
tion to declare that "it is the sense of 
the Congress that the U. S. should not 
participate in any program for the ex- 
ploration of space with foreign nations 
or international bodies which involves 
the disclosure of information concerning 
our advances in space technology unless 
the Soviet Union by positive actions, 
rather than by unfulfilled promises, par- 
ticipates in an inspection system for 
armaments as a part of a program of 
international disarmament and makes 
known to the world information, 
hitherto secret, which it has obtained 
in its program of space exploration." 

Rep. Miller said the resolution would 
be discussed by his committee at the 
same time the Pentagon directive is rc- 

Vice President Lyndon B. Johnson, 
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Space Agency, Defense Clash 
On ANNA Program Expansion 


chairman of the National Aeronautics 
and Space Council, is a staunch ad- 
vocate of an open space program. The 
council has taken a direct interest in the 
implication of the Defense secrecy or- 
der. Edward C. Welsh, council execu- 
tive secretary, did not comment on the 
directive directly but said he was “very 
much concerned” about classifying any 
spice information unless it is clearly es- 
sential to do so. 

The directive does not exclude NASA 
from military space infonnation. Dr. 
Hugh Drydcn. NASA deputy adminis- 
trator, told Aviation Week this regard- 
ing NASA-Dcfcnsc relationships under 
the directive: "I don't know of anv prob- 
lems at the moment, but I can’t be sure 
about the future.” 

Rep. Moss has conducted the most 
detailed congressional study of the dircc- 
tive to date. Ills subcommittee staffers 
have discussed the directive with De- 
fense officials as well as newsmen who 
cover space activities. Rep. Moss said 
the study must continue for several 
more weeks before the subcommittee 
can decide whether to hold hearings. 

He said he was concenicd whether 
the directive will restrict the flow of 
scientific information between Defense 
and NASA, between scientific groups 
and the government and between fed- 
eral agencies. 

One of the major questions raised by 
the directive is how strictly the “need- 
to-know” requirement will be admin- 
istered. For example, will subcontrac- 
tors on a project be given access to mili- 
tary space information? Another ques- 
tion is whether such professional or- 
ganizations as the American Rocket So- 
ciety. the Institute of Aerospace Sci- 
ences and the Institute of Radio Engi- 
neers can continue to hold classified ses- 
sions. People attending these sessions 
have security clearances, but not neces- 
sarilv "need-to-know" certification. 

It appears certain that military and 
industrial personnel on space projects 
will not be permitted to identify their 
ioIcs. Also, the Defense Department is 
intensifying its prosecution of contrac- 
tors who leak classified information. 

USAF Lt. Gen. Joseph F. Carroll. 
Defense Intelligence Agency director, 
heads the Pentagon effort to tighten the 
military security system. 

Other security actions include a pro- 
posal to establish a director of classifica- 
tion management who would tighten en- 
forcement of security regulations and 
extend the classification authority to 
fewer people. This centralization also is 
designed to speed the declassification of 
documents. 

Another move under consideration is 
to change the Defense Department's In- 
dustrial Security Manual to require con- 
tractors to clear information they 
wanted to release publicity on unclassi- 
fied as well as on classified contracts. 


Washington— Behind-thc-scenc strug- 
gle over the size and management of 
the geodetic satellite program broke 
into the open last week when the Na- 
tional Aeronautics and Space Adminis- 
tration opposed the Defense Depart- 
ment by advocating an immediate ex- 
pansion of Project ANNA. 

Dr. Harold Brown, Defense director 
of research and engineering, told the 
House Space Sciences Subcommittee 
that Project ANNA should not be en- 
larged until after the initial satellite 
had been launched successfully and its 
performance evaluated. He contended 
also that Defense, not NASA, should 
manage the program at least until that 

But John D. Nicolaidcs, NASA di- 
rector of program review and resources 
management, said the geodetic satellite 
was so important to the manned lunar 
landing program that work should start 
immediately on a six-satellite system 
rather than wait for the performance 
evaluation, lie estimated the cost of 
such a program would be about SI 5 to 
$20 million a vear for four to five Years, 
assuming the Coast and Geodetic Sur- 
vey would participate in the program. 

An attempt to launch ANNA-1 May 
10 was thwarted by a defective switch 
which was supposed to disengage the 
Thor and Ablestnr stages and ignite 
the Able-star (AW May 7, p. 30). An- 
other launch attempt is slated for late 
summer. Brown said Defense would 
continue the program until a launch 
was successful, but that funds might 
have to be reprogramed to finance addi- 
tional launchings. The total cost of 
ANNA-1 and its backup satellite pro- 
gram is about SI 2 million, including 
ground supporting equipment. 

Under questioning. Navy Lt. Cdr. 
Mark M. Xlacombcr of the Bureau of 
Naval Weapons. ANNA project mana- 
ger, conceded the Ablestar had not 
proved very successful in the past. Ik- 
said he was considering switching to the 
Thor-Dclta for ANNA because of the 
booster's reliability record. He said the 
Thor-Dclta would be able to inject into 
orbit four of the six satellites needed 
for the full program. Another possibility. 
Macomber said, is to lighten the payload 
and use the Scout booster for the lower 
altitude ANNA satellites. 

ANNA stands for Army. Navy, NASA 
and Air Force. NASA helped plan tin- 
program but withdrew from the joint 
effort because the Defense Department 
classified the project. Brown said ANNA 
was classified because military officials 
at the time felt the geodetic satellites 
would provide accurate targeting in- 


fonnation to potential enemies. "It has 
become clear only recently,” Brown said 
in explaining why Defense recently de- 
classified ANNA, “that there is already 
quite good geodetic infonnation avail- 
able from unclassified sources." 

Subcommittee Chairman Joseph E. 
Karth (D.-Minn.) suggested to Brown 
that since ANNA was primarily a scien- 
tific program. NASA should manage it. 
Brown replied that "the Defense De- 
partment docs not feel especially pro- 
prietary, but I don't think we can make 
a transfer without considerable effect on 
other agencies." He added that now was 
not the time to transfer the manage- 
ment to NASA. 

I Iomcr E. Newell. NASA director of 
the space sciences office, said NASA did 
not wish "to shoe-horn ANNA out of 
DOD" but rather stood ready to co- 
operate in the program. He said NASA 
would initiate the ANNA follow-on 
program if Defense did not. Rep. Karth 
urged Defense and NASA officials to get 
together and work out a cooperative- 
program for ANNA, 

One objective of Project ANNA is to 
place a flashing light satellite in a pre- 
cise orbital plane and then observe the 
changes in its course made bv the effect- 
of the gravitational field. This would 
help chart the gravitational forces which 
will be encountered by space vehicles. 

Another objective is to use a geo- 
detic satellite as the third point of the 
triangle in trying to measure exact rela- 
tive positions of ground tracking sta- 
tions. Such precise measurements veil! 
be needed. NASA witnesses said, to 
keep accurate track of space vehicles. 
The infonnation will be especially vital, 
they said, in attempting an orbital ren- 
dezvous of two space vehicles. 


U.S. Nuclear Tests 

Washington— U. S. continued its 

unclear weapons test series in the Pacific 
Ocean last week with airdrops, an under- 
water shot and an underground blast. 
Total number of Pacific tests us of late- 
last week was 11. Underground tests at 
the Nevada test site had reached 32. 

Devices dropped from aircraft pro- 
duced intermediate yield explosions in 
the Christmas Island testing area on May 
11. 12 and 14. Also on May 11, a low- 
yield underwater test was conducted in 
the eastern Pacific Ocean. This could 
have been the Navy’s air-dropped anti- 
submarine weapon Lulu, the ship- 
launched Asroc or the submarine-launched 
Subroc. Informed sources indicated that 
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Third Stage Is Planned for Atlas-Centaur 


Washington— Third stage will be 
added to Atlas-Centaur for maximum 
thrust missions— such as launching the 
Advent military communications satel- 
lite— as part of a major effort to achieve 
operational status for the hydrogen- 
fueled space vehicle by early 1964. 

This infonnation was disclosed here 
last week in testimony before a congres- 
sional subcommittee investigating de- 
lays in the Centaur program. The in- 
vestigation began one week after the 
Atlas-Centaur vehicle exploded on first 
flight 55 sec. after launch May S from 
the Atlantic Missile Range (AW May 
14, p. 36). 

Witnesses testified that thrust from 
this extra upper stage will enable the 
National Aeronautics and Space Ad- 
ministration to eliminate the second re- 
start requirement of the second-stage 
Centaur engines, which was to propel 
the Advent satellite out of an ellipse 
transfer and into a 22,300-mi. synchro- 
nous orbit over the earth's equator. 

A 5.5 hr. coast was programed to 
precede this third ignition of Centaur's 
two Pratt & Whitney RL10A-1 en- 
gines. But it was thought that because 
of an inefficient bulkhead between the 
Centaur’s “cold" hydrogen tank and 


“hot” oxygen tank, heat transfer during 
this span might boil away much of the 
remaining hydrogen. Lacking propel- 
lant for its engines, Centaur could not 
place its payload into the desired orbit. 
Fuel Consumption 

Of the total fuel carried by the vehi- 
cle, about two-thirds is consumed by 
first ignition and 24% by second igni- 
tion, leaving only 10% in storage dur- 
ing the long coast. 

The taming of liquid hydrogen as a 
reliable propellant has proved a far more 
formidable problem than was antici- 
pated in 1958 when the Centaur pro- 
gram got under way. In one sense. 
Centaur's three-stage configuration is a 
direct outgrowth of this problem, for it 
emphasizes the technical complexity of 
insulating liquid hydrogen during deep 
space penetrations that may consume 

Appearing before the Mouse space 
sciences subcommittee last week. Dr. 
Wemher von Braun, director of 
NASA’s Marshall Space Flight Center, 
said that a “less-than-perfcct” bulkhead 
could be tolerated in a two-bum Cen- 
taur. But he warned that “we are not 
out of the woods yet” with the space 


vehicle, even though he had confidence 
in its ultimate success. 

Now about 18 months behind sched- 
ule, the Centaur project has been beset 
by problems of management, technol- 
ogy, funding and hardware. What be- 
gan as a S 59-million program four years 
ago has become a $350-million develop- 
ment effort as NASA assigned new mis- 
sions to the space vehicle and began 
to view it as a tool to advance liquid 
hydrogen technology in general. 

The second Centaur launch is tenta- 
tively scheduled for October. A third 
is to take place near the end of the 
vear. Launch of the tenth Centaur, 
iast in the developmental series, will 
occur early in 1964 if NASA can halt 
the chronic slippage that has marked 
the program from its start. 

Of the nine developmental launch- 
ings that remain, the next-F-2-will 
entail two ignitions only, but 1-3 
through F-6 will entail a third firing 
of the RL10A-1 engines, primarily to 
furnish NASA with data. F-7 through 
F-10 will be ignited twice if a third 
or kick stage can be adapted to the 
Atlas-Centaur vehicle before their sched- 
uled launchings. 

The only Centaur third stage candi- 
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date to receive serious consideration as 
yet is the bus— framework-of the Sur- 
veyor lunar landing spacecraft, which 
would include its propulsion and guid- 
ance systems but exclude all experi- 
ments. With Surveyor substituting for 
the third bum of the RL10A-1 engines, 
it should not be necessary to decrease 
the weight of the Advent package, for 
the entire Centaur stage can be jetti- 
soned earlier after launch, von Braun 
told Aviation Week. 

According to von Braun, operation 
of all systems on the F-l Centaur 
launched May 8 appeared to be operat- 
ing normally until 44 sec. after liftoff. 
At that time, temperature measurement 
on one of the four insulation panels 
that surround the Centaur hydrogen 
tank warned of an open circuit. 

“Telemetry and film data indicate 
progressive deterioration after 44 sec. 
until airframe failure and loss of teleme- 
try of the Centaur stage at 54-plus 
seconds. Atlas operations failed subse- 
quently at approximately 56.9 sec. The 
exact failure mode or cause has not 
been determined," von Braun told the 
subcommittee. 

Fuel Exposure 

Loss of the insulation panel would 
have exposed Centaur's liquid hydrogen 
tank to heat generated by aerodynamic 
forces. But von Braun said that how 
this fact relates to the final failure of 
the Centaur stage— or whether in fact 
it does relate— is not yet known. 

Centaur was instrumented to return 
a total of 3S4 measurements, and all 
except five of these furnished satis- 
factory data, it appeared last week. Pre- 
liminary analysis of the brief flight does 
not indicate that F-2 should incorporate 
any major design, production or launch 
changes. However, some can be antici- 
pated after NASA completes a thorough 

Telescopic filming of the launch 
showed that hydrogen began vaporizing 
and venting from its tank at about lift- 
off plus 45 sec. and that parts began 
flying from the vehicle at the same time. 
As the escaping hydrogen increased in 
quantity, an irregularly shaped black 
splotch appeared near the junction of 
the triangular Centaur nose cone and 
the cylindrical portion of the Centaur 
stage. The mark grew larger until it 
appeared to cover the circumference of 
the stage. Just before the entire vehicle 
was obscured by hydrogen gas, the nose 
cone was observed to tilt slightly to 
the left. Explosion of the Centaur stage 
took place 54.7 sec. after liftoff. 

Pre-flight calculations indicated the 
Atlas-Centaur vehicle would reach maxi- 
mum Q (dynamic pressure) at liftoff 
plus 57 sec. The 2.3 sec. differential 
between this figure and the time of the 
explosion may prove significant, von 
Braun indicated. Aerodynamic buf- 


feting— the explosion occurred at Mach 
.98— could have induced structural fail- 
ure of the quarter-panel. 

Adding a third stage and limiting 
Centaur’s RL10A-1 engines to two in- 
flight ignitions does not mean that 
NASA has ceased trying to improve 
the bulkhead separating Centaur’s hy- 
drogen and oxygen fuel tanks. But the 
space agency docs feel that more care- 
ful welding alone will not boost its 
effectiveness as an insulator. Welding 
techniques used in Centaur have proven 
satisfactory with all cryogenic propel- 
lants except liquid hydrogen. 

New Design Studies 

For this reason. NASA and prime 
Centaur contractor General Dynamics/ 
Astronautics are studying over-all design 
improvements involving more efficient 
expansion joints, structures coated with 
electrically applied metals such as nickel 
or non-wclded bulkheads of explosively 
formed material. 

The partition between the Centaur’s 
hydrogen and oxygen tanks, across 
which there is a 126F temperature 
spread, is formed by two very thin steel 
sheets. Between them there is a space 
0.25 in. deep which is airless and filled 
with matted glass fiber. When hydrogen 
invades this space through tiny, hairline 
cracks, it destroys the intra-bulkhead 
vacuum and renders the partition far 
less efficient as an insulator. 

Centaur's S3 50-million development 
cost could go still higher before the 
vehicle becomes operational and NASA 
begins Centaur launches at the rate of 
12 per year, hopcfullv in 1964. Accord- 
ing to Dr. Homer E. Newell, director 
of NASA's office of space sciences, be- 
tween SI 50 and S200 million more will 
be needed to complete development. 
As of June 30, the government will 
have obligated about S202 million for 
Centaur. 

Tire space science subcommittee of 
the Mouse committee on science and 
astronautics scheduled the hearing last 
week to investigate effectiveness of 
Centaur management, soundness of the 
program's major technical decisions, 
schedule slippages, cost increases and 
prospects for future success. 

Asked repeatedly by Rep. Joseph E. 
Karth (D.-Minn.), subcommittee chair- 
man, why Centaur made such meager 
progress, von Braun and Newell offered 
the following reasons, either directly or 
by implication: 

• Insufficient funds at the outset of the 
program later resulted in a shortage of 
spare parts, especially long lead time 
items such as guidance computers. 

• Three major changes in Centaur pro- 
gram management after ARPA itself 
had selected the two prime contractors, 
GD/A and P&W. The sequence was: 
Air Force, then NASA, then NASA’s 
Marshall Space Flight Center. 


• NASA delinquency in assuming re- 
sponsibility for Centaur contracts 
awarded by Air Force and in transferring 
contract administration from Los An- 
geles to Huntsville, Ala., in that order. 

• Reticence of GD/A to improve its in- 
ternal Centaur organization until 
"strongly urged" to do so by NASA. In 
January. GD/A shifted from a matrix 
(corporate-wide) type to a project-type 
organization for Centaur, 

• Centaur program funds, until January. 
1962, were transferred from NASA to 
Air Force in a manner that required sub- 
stantial lead-time. But “the arrange- 
ment worked very well considering its 
complexity,” Newell sard. 

• Failure of the infant NASA, with its 
relatively modest budget, to furnish 
P&W with funds during the winter of 
1959-60 to meet established engine de- 
livery schedules. First launch slippage 
occurred as a result. 

• Unexpected ignition difficulties which 
resulted in the three explosions at 
P&W. 

U.S. Land, Air Units 
Dispatched toThailand 

Washington— Marine and Army com- 
bat units and supporting air elements 
were landed last week in Thailand with 
orders from President John F. Kennedy 
to ensure the integrity of the Thailand 
border which separates it from Laos. 
Roval Laotian troops in Laos had fled 
before onslaughts of Pathet Lao Com- 
munist troops who broke a cease-fire 
agreed to last year. 

The move was believed calculated to 
encourage a political settlement of the 
Laos problem through a show of force. 
The units moved into Thailand were: 

• One Anny reinforced battle group 
whose normal strength is 2,132. Some 
elements of the group, such as a me- 
dium tank companv. probablv are not 
included. 

• One Marine battalion landing team, 
transported by a Navy task group, with 
a strength of about 1.S00. 

• Marine Helicopter Squadron 261, fly- 
ing Sikorsky HUS-1 aircraft, embarked 
on the U.S.S. Valley Forge, an aircraft 
carrier designated as an amphibious as- 
sault ship. 

• Marine Attack Squadron 332, flying 
Douglas A4D-1 attack aircraft. This 
squadron came from the Philippines. 

• Air Force 510th Tactical Fighter 
Squadron, from the Philippines, flying 
North American F-l 00 aircraft. 

• Elements of the Air Force 1 5th Tacti- 
cal Reconnaissance Squadron from 
Okinawa, flying McDonnell RF-lOls. 

• Support aircraft: Lockheed C-l 30 and 
Douglas C-l 24 transports from the 
315th Air Division and Boeing KB- 50 
tankers from the 421st Aerial Refueling 
Squadron, both based in Japan. 
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Rift Will Be Programed to Attain 
Full Thrust on First Flight Test 


Seattle, Wash.— First flight test pro- 
file for the Rift (Reactor In-Flight Test) 
nuclear rocket stage with a live nuclear 
engine will include a total full thrust 
firing time of between 500 and 1.000 
sec. and will be conducted entirely over 
water, according to Harold B. Finger, 
manager of the joint National Aeronau- 
tics and Spare Administration-Atomic 
Energy Commission Space Nuclear Pro- 
pulsion Office. 

Finger outlined Rift flight test plans 
at the second national conference on 
Peaceful Uses of Space. He said. ‘‘Be- 
cause wc believe the first useful appli- 
cation of the nuclear rockets will be as a 
third stage for the advanced Saturn, we 
are designing the Rift stage so that with 
continued development it can become 
operational in that role.” For the same 
reason. Rift flight tests will be con- 
ducted with an advanced Saturn first 
stage and a dummy second stage. 

After separation at an altitude of 
about 50 mi., the Nerva nuclear rocket 
engine, now being developed by Aero- 
jet-General Corp. and Westinghouse 
Electric Co., will be started and will 
propel the Rift stage to an altitude 
of about 500 mi. In some flight tests, 
one or more shutdown and restart cycles 
will be tried. 

Total range of the flights could be as 
little as 500 mi. or as far as 2,000 mi. 
Rift flight tests are scheduled to begin 
in 1966. Between 30 and 40 Kiwi and 
Nerva ground test systems will be fired 
at the Nuclear Rocket Development 
Station, Las Vegas, Nev.. before flight 
tests begin. 

Performance calculations will be more 
difficult than with chemical rockets be- 
cause of the necessity of continuing 
propellant flow at decreasing specific 


impulses during an after-cooling phase 
after reactor shutdown. Without this 
tail-off, thrust chamber temperatures 
would rise sharply at shutdown and 
would destroy the reactor. 

Nerva Turbopump Cycles 

Two turbopump working cycles are 
under study for use in the Nerva nu- 
clear rocket (AW May 7, p. 34). The 
two cycles are called heated bleed, and 
hot bleed. Design problem is to obtain 
maximum temperature in the hydrogen 
used to drive the propellant turbopump 
to minimize propellant consumption for 
that purpose without exceeding allow- 
able temperature limits of the turbine, 
ducting, nozzle skirt and the neutron 
reflector about the reactor core. Pro- 
pellant consumption of the turbopump 
system is minimized by high tempera- 
ture which increases the specific impulse 
of the gas as it leaves turbine nozzles. 

Final choice of a working cycle will 
be based on relative reliability. In a 
heated bleed system, part of the pro- 
pellant is routed through the nozzle 
walls, the reflector, back through the 
nozzle extension skirt, then to the 
turbine where it is used and exhausted 
overboard. It imposes marginal condi- 
tions on the reflector and nozzle and 
may compromise their design and opera- 
tion too much to be acceptable. 

In the hot bleed system, extremely 
hot hydrogen is tapped directly from 
the propulsive flow leaving the reactor 
core and is immediately mixed with cold 
liquid hydrogen which has come from 
the regenerative cooling ducts in the 
nozzle walls. The combined flow is 
ducted to the turbine and then over- 

Hot bleed offers the best turbine 


Rifl Award to Lockheed 

Lockheed Missiles and Space Co. was 
awarded a S180 million contract last week 

the Riff (Reactor-In-Fliglit Test) vehicle 
(sec story) by the National Aeronautics 
and Space Administration and the 
Atomic Energy' Commission. Most of 
the work will be done at the company 
headquarters at Sunnyvale. Calif., but 
some will be done at Lockheed facilities 
at Burbank, Calif, and Dawsonville, Ga. 

The Rift stage, which will be powered 
bv the Nerva nuclear engine, will have 
a 33-ft. diameter to make it compatible 
with the 396-in. diameter of the S-1C 
and S-2 stages of the Saturn C-5 launch 
vehicle. It will be the third stage for 
ballistic flights down the Atlantic Missile 
Range. 


specific impulse but requires develop- 
ment of methods of tapping extremely 
hot gas from the thrust chamber and 
mixing it with very cold liquid hydro- 
gen. The gas in the thrust chamber 
may reach velocities two or three times 
as high as those in chemical rockets. 
The temperature of the combination 
must be precisely restricted to the allow- 
able limits of ducting and turbine with- 
out sacrificing too much turbine specific 

Another working cycle called cold 
bleed has been abandoned by Aerojet- 
General, prime contractor to the Space 
Nuclear Propulsion Office, because tur- 
bine specific impulse would be too low. 
It is similar to the heated bleed system 
except that it is passed through the 
nozzle walls only once. No matter which 
working cycle is selected, the turbo- 
pump is to be located in the thrust 
structure at the top of the 18-ft.-long 
engine. The thrust of turbine exhaust 
may be used to power vernier rockets. 

Engine control actuators are pneu- 
matic and are powered by hydrogen ac- 
cumulated at high pressure in four 
spherical bottles during the operation of 
the engine. This pressurized hydrogen 
supply could also be used to pressurize 
the main liquid hydrogen propellant 
tank. Propellant hydrogen is used to 
regeneratively cool the rocket nozzle 
and skirt, and the reflector while it is 
itself being heated and converted to gas 
before entering the reactor-th'.ust cham- 

Should a spurt of hydrogen reach the 
reactor as liquid, it would act as a 
moderator, increasing the thermal neu- 
tron count and causing a localized pulse 
of excessive temperature. The dimen- 
sional changes and possible vaporization 
of materials resulting from this would 
cause the automatic control system of 
the reactor being developed by Westing- 
house to shut down the engine and the 
mission would be a failure. 


NASA Sure of Gemini Rendezvous Capability 

National Aeronautics and Space Administration technologists are certain that the 
Gemini two-man spacecraft can be brought within 20 mi. of its Agcna spacecraft 
target during the initial approach phase of rendezvous missions, according to Robert 
Gilruth, director of the Manned Spacecraft Center. 

It will be possible for the Gemini spacecraft to close from greater distances if 
necessary, Gilruth said. If large maneuvers arc needed to complete the docking 
experiment, the Agcna will be made to shift its orbit toward that of the Gemini by 
guidance commands transmitted from the ground. 

Initial orbit of the Gemini will be at lower altitude than that of the Agcna. This 
would result in a shorter orbital period than that of the unmanned vehicle so that 

of the launch.^* ' % 

At the computed distance from the Agcna, the Gemini engine would be restarted 
to increase the altitude and period of the manned spacecraft to match the altitude 
and period of the unmanned one. The maneuver would be timed to end with the 
two vehicles only a few miles apart. Tins approach plan is the one expected to be 
used in Apollo earth-orbit docking operations. 
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Gemini Capsule Will Develop Lifl 
For Maneuvering During Re-entry 


By Russell Hawkes 

Seattle, Wash.— Project Gemini two- 
man spacecraft will be designed with 
maneuvering capability during re-entry 
adequate to allow the pilots to reach 
landing points within 100 mi. on either 
side of the ballistic re-entry path and 
several hundred miles up-range or down- 
range, according to Robert R. Gilruth. 
director of the NASA Manned Space- 
craft Center. 

Gilruth mentioned the plan here at 
meetings of the Second National Con- 
ference on the Peaceful Uses of Space, 
which also heard: 

• Pilots of the North American Avia- 
tion X-15 research airplane report an 
unidentified object detected at extreme 
altitude by an automatic camera during 
the recent altitude record flight to 246.- 
700 ft. by Joseph A. Walker, chief pilot 
of the X-l 5 program. 

• Recommendation by Cdr. Malcolm D. 
Ross, former Navy high-altitude balloon 
researcher, that an academy or scholar- 
ship program be created by the federal 
government to educate scientists to par- 
ticipate in future space flights as crew 
members. 

• Report that between 30 and 40 nu- 
clear reactor and engine combinations 
will be tested at the rate of about one 
every two months as the Nerva-Rift- 
Kiwi project gains pace later this year, 
according to Harold B. Finger, manager 
of the joint National Aeronautics and 
Space Administration-Atomic Energy 
Commission Space Nuclear Propulsion 
Office. 

Lifting Re-entry 

Cilrath said that Gemini will be 
made maneuverable by offsetting its 
center of gravity so that it will re-enter 
with a slight angle of attack tending to 
produce a certain amount of lift, rather 
than the steadily-rolling, zero-lift re- 
entry used in Project Mercury. 

Creation of lift will enable the crew 
to turn by using attitude control rockets 



to roll the spacecraft in the desired 
direction and maintain that bank as 
long as needed to turn the re-entry path 
toward the intended landing site. 

Experimentation with lifting re-en- 
tries in blunt, high-drag Gemini ballis- 
tic re-entry bodies is intended to develop 
the technique for the Apollo program, 
which will need control of lift during 
re-entry to cope safely with the very 
high speeds of lunar mission return 
flights. 

Safety Improvement 

Ability to make controlled re-entry 
and landing at a pre-selected point will 
obviously improve safety and reduce the 
cost of maintaining a widely dispersed 
recovery force. Gilruth said that despite 
the non-airfoil shape of the Gemini 
capsule, it should be possible to ob- 
tain lift-drag ratios of about 0.25 which 
should be enough for the comparatively 
low degree of maneuverability that is re- 

Gilruth also said that ejection scats 
rather than an escape tower arc to be 
used in Gemini because the hvpergolic 
storable propellants of the Titan 2 boos- 
ter will have a lower explosive yield than 
the liquid oxygen and kerosene used in 
the Mercury-Atlas booster. The ejec- 
tion scats will be canted forward so that, 
in an ejection from the launch pad, 
enough altitude will be achieved to 
permit safe parachute deployment. Ro- 
gallo wing paragliders, which project en- 
gineers believe will be used to effect the 
final approach and landing, will rotate 
the capsule through 90 deg. as it de- 
ploys and inflate so that the capsule will 
flv to its landing with the small end 
forward (AW Apr. 2, p. 17). 

Walker, the X-l 5 test pilot, said he 
did not sec the unidentified object later 
discovered on films recovered from the 
aft-looking ventral data camera. Col- 
ors and stars in the background of the 
pictures indicate that thev were taken 
at verv high altitude, probably shortly 
after the flight apogee. 

Cylindrical Appearance 

The object appears to be cylindrical. 
Thorough analysis of the film is just 
beginning, and Walker said it may not 
be possible to learn the precise track and 
size of the object because it does not 
appear on many frames and frame rate 
of the camera apparently fluctuated. 
The object was moving at extremely 
high speed and is scarcely visible when 
the film is projected at the frame rate 
of the camera. 

Malcolm Ross told an audience that 
maximum value can be obtained in fu- 


Decelerator Parachute 

Washington - Cook Technological 
Center has developed a new decclerator 
parachute able to operate in the high 
supersonic velocity range, more than dou- 
ble the capability claimed for earlier sclf- 

Undcr a contract with USAF Systems 
Command's Aeronautical Systems Divi- 
sion, the company conducted 200 wind 
tunnel nins and detailed theoretical analy- 
tic used in Dyna-Soar and other space vc- 

Cook says a high efficiency drag- 
weight ratio has been attained for the 
device in small-scale tests, and the com- 
pany feels there will be no noticeable 
scale-effect with larger diameter para- 

conducted using small rocket-powered ve- 


ture spare research by including scien- 
tists in space crews. He said that if such 
people are to be available when the 
need for them arises, it is necessary to 
make provision for their education 

He said government officials should 
begin discussing creation of a school to 
provide potential astro-scientists with 
the very best quality of scientific teach- 
ing and advice to maximize the return 
from costly programs. 

Finger, Space Nuclear Propulsion 
Office manager, said that in the acceler- 
ating nuclear rocket program, tests of 
Nerva flight-weight reactor-engine com- 
binations arc likely to begin before tests 
are complete on the non-flyable Kiwi B 
series of test reactors. According to 
present plans, about 10 Kiwi B systems 
will be tested at the rate of one every 
two months this year and next. 

Nerva Test Systems 

The number of ground test systems in 
the Ncr\a development program being 
conducted for the SNPO bv Aerojet- 
General Corp. will be two or three times 
greater. An important development 
problem may be prevention of liquid 
hydrogen from entering the reactor. 
Liquid hydrogen is an effective modera- 
tor and would cause a surge of power 
and heat which would result in auto- 
matic shutdown of the engine. 

Finger said very little is known about 
the effects of radiation at liquid hydro- 
gen temperatures, and this question is 
being studied under contract by the 
Lockheed Aircraft Co.’s Georgia Divi- 
sion. Advanced reactor and component 
designs for propulsion systems to follow 
the Ncrva-Rift program are being de- 
veloped under Project Phoebus by Los 
Alamos Scientific Laboratories (AW 
Nov. 27, 1961, p. 26). 
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120-in. Solid Cluster to Be Studied for C-l 


By Irving Stone 

Los Angeles— Potential of a two-stage- 
for- orbit and three - stage - for - escape 
Saturn C-l launch vehicle using a clus- 
ter of 120-in.-dia. solid-propellant motors 
for the first stage will be evaluated in 
a six-month, 12,000-manhour industry 
study sponsored by National Aeronau- 
tics and Space Administration’s 
Marshall Space Flight Center. 

The study specifically will be aimed 
at determining if substantial gains can 
be realized in Saturn C-l performance, 
cost reduction and reliability by replac- 
ing the presently planned first stage 
consisting of eight 188,000-lb.-thrust 
Rocketdyne H-l LOX/RP motors with 
a 120-in. solid motor cluster, providing 
that mission requirements for 1966 and 
beyond justify such a change. 

Proposals in the industry competition 
for the study are due May 28, only four 
weeks after requests for proposals were 
issued (Apr. 30). Companies proposing, 
which probably will include Lockheed 
Missiles and Space Co., Douglas, Space 
Technology Laboratories, Boeing, North 
American Aviation’s Space and Informa- 
tion Systems Division and United Air- 
craft Corp., will have to obtain pre- 
liminary data on the 120-in. motor from 
United Technology Corp., whose selec- 
tion as contractor for these booster 
motors for Air Force Systems Com- 
mand’s Space Systems Division Titan 3 
vehicle was announced May 9 by De- 
partment of Defense (AW May 14, p. 
35). 

Solid Vehicle System 

The Saturn C-l using the 120-in. 
solid propellant cluster is tagged by 
Marshall Space Flight Center as the 
C-l solid vehicle system, although it 
will have liquid-propellant upper stages. 
Second stage of this configuration would 
be a single LOX/hydrogcn, 200,000- 
lb.-thrust Rocketdyne J-2 engine desig- 
nated the S-4B stage, built by Douglas 
Aircraft. Third stage would be two 
LOX/hydrogen. 1 5,000-lb.-thrust Pratt 
& Whitney RL10A-3 motors. Fund- 
ing for the development of this C-l 
solid configuration is planned to begin 
in Fiscal 1963, and the first launch of 
the vehicle is planned for mid 1965 or 
early 1966. 

Missions to be assumed in the study 
of the Saturn C-l solid vehicle are the 
following: 

• Rendezvous missions at 100- to 300- 
naut.-mi.-altitude orbits, using the two- 
stage vehicle. 

• High-altitude orbits ranging from 
300 to 19,400 naut. mi. (stationary 
orbit), using the three-stage vehicle. 

• Lunar cargo delivery, designated by 
Marshall Space Flight Center as a "Pros- 


pector-type mission,” using the three- 
stage vehicle. 

• Planetary flights to Mars and Venus 
(Mariner-type missions), using the 
three-stage configuration. 

The study is expected to produce 
results in three broad categories— tra- 
jectory and performance analysis, pre- 
liminary design and criteria, and oper- 
ational analysis. 

Optimum trajectory and performance 
will have to be detailed for each of the 
orbital and escape missions planned, as 
well as performance requirements for 
each stage of the vehicle. 

A detailed preliminary design of the 
solid-propellant first stage will be re- 
quired, with specific emphasis on motor 
clustering design requirements, design 
of interstage and intrastage structure, 
thrust vector control component design, 
vehicle dynamics, separation dynamics 
and aerodynamic heating. 

Contractor Cooperation 

Accumulation of this information by 
the study contractor will require close 
cooperation, probably on a subcontract 
basis, with United Technology, devel- 
oper of the 120-in.-dia. solid motor. It 
also will require coordination with Air 
Force Systems Command's Space Sys- 
tems Division, which has cognizance of 
this motor development for the Titan 3 
program. 

For the companies proposing in the 
competition, the date for submission of 
proposals (May 28) comes at an awkard 
time, since United Technology only 
now is negotiating its contract for the 
development of the 120-in. motor and 
is deep in its own preparations for the 
development program, which has a rela- 
tively busy schedule. 

Probably a cluster of not more than 
two 120-in. motors could be used in the 
Saturn C-l solid vehicle because the 
total impulse delivered by these two 
motors would match fairly well the total 
impulse delivered by the eight Rocket- 
dyne H-l engines, each of which has 
a thrust of about 188,000 lb. A cluster 
of three 120-in. motors would develop 
too much thrust to be compatible with 
the upper stage structure of the 
Saturn C-l. 

There will have to be some modi- 
fication of the 120-in. motors to match 
the structural limitations and dynamic 
characteristics of the staging operation. 

Length of the 120-in. solid, four- 
segment (four center sections plus end 
caps) motor from nozzle exit plane to 
top of the top end cap will be about 
57.5 ft. Corresponding length of a 
five-segment motor will be approxi- 
mately 67.5 ft. Thrust of the four- 
segment motor will be approximately 
800,000 lb. 


Five-segment configuration would 
produce about 1,000,000 lb. of thrust. 

Probably a different degree of thrust 
vector control will be required for the 
120-in. solid motor in the Saturn appli- 
cation than would be used in the Titan 
3 application, for which the motor 
specifically has been designed, because 
of the difference in momentum of the 

Ignition for the 120-in. solid motor 
will be accomplished with a conven- 
tional squib because of the conservative 
approach required in this initial oper- 
ational application of very' large solid- 
propellant motors, although United 
Technology's last firing of a 100-in. 
motor was ignited with chlorine tri- 
fluoride, which produced hypergolic 
reaction with the propellant. 

Another feature of the study will be 
to determine the redesign necessary to 
make the Douglas S-4B second stage 
compatible with the first and third 
stages and, if required, to provide a 
change in propellant tankage for in- 
creased vehicle performance. This re- 
quirement will involve sufficient details 
to provide a reasonable basis for esti- 
mating weights and assessing develop- 
ment tasks. 

An estimate will be required of the 
redesign necessary to make the Cape 
Canaveral launch facilities (Complexes 
34 and 37) compatible with the Saturn 
C-l solid vehicle, which is planned to 
be launched over the Atlantic Missile 

Operational Analysis 

The operational analysis will require 
an over-all evaluation of the vehicle for 
an estimate of the failure modes, initial 
and inherent reliability, reliability 
growth with time or missions, and total 
vehicle reliability through completion or 
second or third stage operation, depend- 


A plan also will be required outlining 
schedules and fiscal year funding for 
developing the first stage and modifying 
and proving the second (S-4B) stage, 
and detailing operational costs per flight 
vehicle broken down in accordance with 
cost outlines and flight schedules which 
will be furnished by Marshall Space 
Flight Center. 

A complete operational plan will be 
required for the C-l solid vehicle, pro- 
viding manufacturing plans, transporta- 
tion modes, stage assembly modes, 
checkout requirements, launch plan, 
and on-pad time requirements, Marshall 
stated. 

The study contract will be given a 
DO-A2 (missile category) priority rat- 
ing, which is just below the highest 
(DX) priority rating, under National 
Defense Certifications. 


AVIATION WEEK 


SPACE TECHNOLOGY, 


21, 1962 




Carpenter Prepares for Scheduled MA-7 Flight 


AVIATION WEEK ond SPACE TECHNOLOGY, 


21, 1962 


Soviet Scientists Disagree With 
Titov on Extent of Space Sickness 


By William S. Rccd 

Los Angeles— Extent of Ghennan Ti- 
tov's sickness during his sixth orbit has 
become a matter of disagreement be- 
tween the cosmonaut and the Soviet 
medical scientists who followed his 
flight. 

Three Russian research physicians 
who visited the University of Cali- 
fornia at Los Angeles Medical Center 
revealed that a similar malaise affected 
animals, particularly dogs, on the same 
orbit on which Titov was stricken. The 
Russian doctors were queried bv U. S. 
space scientists at a reception given at 
UCLA after they had attended the 
Committee on Space Research (Cospar) 
meeting in Washington (AW Mav 7, 
P- 35). 

Dr. V. V. Parin (see Parin-Gazenko 
biomedical report, p. 59), academician 
of biomedical sciences at the National 
Academy of Science. Moscow, said that 
Titov began to have symptoms of dizzi- 
ness, nausea and nervousness beginning 
in the sixth orbit. These symptoms be- 
came worse during the sixth orbit and 
were somewhat eased on the seventh. 
Titov moved his head carefully while 
so afflicted and did not perform Astro- 
naut John Glenn's rapid maneuvers. 
Titov slept on the eighth orbit and con- 
tinued sleeping for a little over eight 
hours. Parin reported that Titov felt 
somewhat better after the sleep. 

The Soviet doctors reported that the 
orbiting dogs on earlier space ex- 
periments demonstrated instability of 
the cardio-vascular system— changes in 
blood pressure, pulse and electro- 
cardiograph traces-plus confusion of the 

condition could be similarly described. 

Titov deprecated his sickness at the 
Cospar meeting, but the Soviet doctors 
were more concerned, indicating that 
even in Soviet Russia, test pilots and 
doctors sometimes disagree sharply. 

Neither the U.S. nor Soviet physi- 
cians were able to explain why the Rus- 
sian cosmonaut, and the dogs which 
preceded him in 24-hr. orbit, became 
ill after the same number of orbits. One 
theory is that fatigue could have con- 
tributed greatly to the condition. By 
the end of the fifth orbit, both the dogs 
and Titov had been aloft more than 7.5 
hr. and had undoubtedly been awake 
and under the most severe nervous 
strain forpossibly eight hours prior to 
launch. There is, however, no data to 
support the fatigue theorv. The use of 
drugs or hypnotism on tfic cosmonauts 
was denied. 

Dr. Parin presented figures on Yuri 


Gagarin's pulse and respiration which 
compared favorably with the figures 
taken on John Glenn. At T — 15 min., 
pulse was 66 and respiration was 14 
breaths per min. At T-timc, Gagarin’s 
pulse went up to 109 and at T+30, 
pulse was 1 30-1 5S and respiration was 
20-26. At T+90. the end of the first 
orbit, pulse was 109, respiration 18. 

Blood pressure measurements were 
made on the dogs in orbit as well as on 
the two cosmonauts, the doctor said. 
Penetrations into the skin of the dogs 
were made for the purpose of taking 
blood pressure measurements but Dr. 
Parin neither confirmed nor denied that 
Gagarin or Titov submitted to any such 
device although blood pressure measure- 
ments were made. Glenn carried a re- 
cently developed electronic device taped 
to the skin surface for blood pressure 
measurements (AW Mar. 5, p. 20). 

Asked why Gagarin did not come to 
the U. S. instead of. or with Titov, one 
of the doctors alluded to Gagarin's har - 
ing become somewhat displeased with 
Cuban officials during Ins visit and in- 
ferred that he wasn’t as well-drilled 
politically as Titov. 

Another of the Russian doctors, A. 
A. Imshenetsky, director of the Insti- 
tute of Microbiology in Moscow, said 
that it would probably not be possible 
to completely sterilize lunar and plane- 
tary probes and some contamination 
probably would result. Living organisms 
have been found to survive within 
microscopic particles of dust even after 
being subjected to near vacuum condi- 
tions and heavy radiation. 

Lockheed Test-Fires 
120-in. Solid Motor 

Redlands, Calif.— Largest solid fuel 
rocket motor to be fired in the U. S., a 
120-in.-dia. motor, was tested by Lock- 
heed Propulsion Co. at the Potr'cro test 
facility near here May 1 2. 

Containing 172,000 lb. of polycarbu- 
tcnc-R propellant, the motor developed 
400,000 lb. of thrust. Total weight of 
the loaded motor was 200,000 lb. Dur- 
ing the 132-see. run of the large solid 
rocket motor, repeated tests of thrust 
vector control by liquid secondary in- 
jection were made using nitrogen te- 
troxide. Lockheed officials at the site 
termed the test completely successful in 
every respect. The solid booster was 
developed under Air Force contract 
which saw the hardware fired 10 months 
after it left the drawing board. 

Qualitatively, the effectiveness of 
liquid secondare injection for thrust vec- 



LOCKHEED PROPULSION CO. test-fires its 


tor control could be assessed from the 
observation post located 4,100 ft. from 
the rocket test stand. Not only was 
there a noticeable change in the noise 
level of the rocket exhaust as varying 
degrees of thrust vector control were 
applied but a distinct change in the ex- 
haust flame was apparent. Depending 
on the amount of nitrogen tetroxidc 
pumped into the nozzle, a dark, burnt- 
orange colored streak of varying length 
stained the incandescent flame of the 
exhaust. The motor was fired in an in- 
verted vertical position. Observers esti- 
mated that the flame extended 1,250 ft. 
into the air while smoke from the ex- 
haust reached a height of 5,500 ft. Aver- 
age temperature in the rocket nozzle was 
5,850F and the maximum temperature 
recorded was 6,300k'. 

Grain for tile 120-in.-dia. applied re- 
search motor (Lockheed designation) 
was cast by Lockheed Propulsion Co., 
formerly Grand Central Rocket Co,, 
in three jointed sections. Principal 
ingredients of the propellant were poly- 
merized rubber, aluminum powder and 
ammonium perchlorate. Core of the 
grain was cylindrical and the three sec- 
tions were joined together by a tapered 
pin method which kept the interfaces 
of the sections in close contact during 
burning. Center segment weighed 8S.- 
000 lb., the remaining S4.000 lb. of 
propellant divided between the cap and 
nozzle sections. 

Lockheed Propulsion Co.’s Potrero 
test stand is stressed for rocket motors 
of up to 2 million Ib.-thrust mounted in 
either a horizontal or an inverted ver- 
tical position. A Lockheed engineer 
said that only a very small variance in 
data results from firing in an inverted 
rather than an upright position. 
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WHEN THE FUTURE 

BECOMES THE PRESENT 



AEROSPACE INSTRUMENTS For years Kollsmaii instruments have guided flyers accu- 
rately to their destination. Today more than 90 percent of all jet transports rely on KIFIS 
(Kollsman Integrated Flight Instrument System) for automatic correction and correla- 
tion of flight data. □ When the future becomes the present and vehicles penetrate deeper 
and deeper into space, correction and correlation will demand the kind of precision and 
reliability that Kollsman has demonstrated through decades of air ti'avel. □ This reliability 
is inherent in the new line of Kollsman vertical-scale instruments that are bringing a new 
look and greater precision to jet aircraft operation and the coming family of space vehicles. 

Aerospace Ground Equipment 

Aerospace Instruments 

Display Systems 
Optical Electronics 
Ordnance 
Advanced Research 

Kollsman Instrument Corporation 



SlOflfllM 


by FRITZ LE1BER 


Hooking his thumb to the mirror- 
bright panel to provide a fulcrum for 
his weightless maimed finger, Wolfe 
pushed the final button. Ions swirled 
invisibly around the transparent sphere 
holding Barr and himself. 

While the ions built the field, he 
looked out at the globe of Earth, about 
as big to his eye as a breakfast grape- 
fruit, but this grapefruit was powdered 
with clouds and set before him on a 
black tablecloth of stars. 

Barr said, ‘'Twenty thousand miles 
of hard vacuum should be enough 
insulation!' Wolfe nodded absently at 
Barr's reflection in the panel. 

If the new equations had been read 
rightly, the climax field would plunge 
them into the hypothetical spherically- 
curved, four-dimensional world 
wherein our whole universe is only a 
quivering globular surface. Then it 
would whisk their thin three-dimen- 
sionality through ihe hypersphere as 
a crack speeds across glass and as 
swiftly as a man can swing a flashlight 
from one star toward another. 

Finally it would pop them out of 
the Riemannian hyper-continuum into 
unoccupied space two light years 
from the solar system and in the direc- 
tion of the tiny constellation of the 
Pleiades. After they had made brief 
confirmatory observations, a simple 
reversal of the process would bring 
Wolfe and Barr back near their start- 
ing point-if the new equations had 
been rightly read. 

As the ionic swirl became a bliz- 
zard, a dull black, dense monomolec- 
ular layer built up from the positive to 
the negative pole of the transparent 
sphere. This opaque outer plating was 
an unavoidable side-effect of the proc- 
ess. First Earth, then Luna, then Sol 
was blotted out and the stars around 
them. The last constellation to be 
obscured was the Pleiades. Wolfe said 
a silent farewell to the Seven Sisters, 
though out here he and Barr could see 
sixteen. 

The field neared climax. Wolfe 
gently rubbed the lopped-off first joint 
of his right forefinger-which was his 



only outward expression of tension. 

A nervous grin quirked Barr's lips 
in the mirror. He said, rather loudly. 
“I don’t care how confident the math 
boys are, we still must be prepared for 
any species of disorientation. Did you 
ever read about the German psycholo- 
gist who wore lenses that turned every- 
thing upside down? After a couple of 
days his brain accommodated and he 
saw everything— still through the same 
lenses— as right-side up. Then when he 
finally took off the lenses . . !’ 

A gust of cosmic change swept 
through Wolfe and Barr with no 
immediate perceptible effect on them 
or their vehicle except that two tell- 
tales on the panel flashed green, one 
of them blinking. 

Wolfe touched another button. The 
blinking ceased as deplating of the 
opaque layer began, the molecules fly- 
ing off in exact reverse of the order in 
which they had been laid down. The 
two men watched the spot where the 
stars would first show. 

"The Pleiades!" Then Barr's voice 
changed. "But something's happened 
to them!' He laughed oddly. "They’re 
not upside down, at any rate!” 

"No, but they're reversed right-to- 
left:' Wolfe said quietly, “The trans- 
lation effect seems to have been 

We appear to be not two light years 
away front Earth, but 440— twice the 
distance of the Pleiades— and we are 
seeing them from the opposite side!’ 

When Barr did not reply, Wolfe 
continued methodicaljy to spell out 
the obvious, to steady his comrade. He 
said, "This is possible with the Plei- 
ades since they are an actual group of 
stars, physically close to one another. 
It would not be true of most other 
constellations, whose member stars 
differ widely in their distance from 
Earth. For instance, there is no place 
on the other side of Ursa Major or 
Orion whence one can sec the Dipper 
or the Hunter reversed!’ 

Deplating continued. The agelessly 
familiar constellation of Orion 
appeared, but to the right of the Plei- 
ades, not to the left as one sees it look- 
ing southward from Earth's northern 
hemisphere, and Bellatrix and great 
yellow Betelgcuse were reversed, and 
the Sword hung the wrong way from 
the Belt. 

Barr said softly, “This sight is 
impossible in our home continuum. 
We appear to have been translated 
along a diameter of the great Rieman- 
nian hypersphere to the mirror-image 
universe which Muawiya hypothesizes 
as lying at the fourth-dimensional an- 
tipodes!' And now it was Wolfe’s turn 
not to reply. 

Deplating went on. Fierce Sol 
appeared, and Luna, and then quickly 
Earth showing the Americas— but 
Florida hung from the west coast and 
Baja California from the east, while 
by the narrow, near-invisible twig of 
the Isthmus of Panama, South Amer- 
ica hung to the left of the northern 
continent, and the Caribbean opened 


into what should have been the Pacific. 

"Since the mirror universe dupli- 
cates ours in detail!' Barr said, “our 
twins must just now have materialized 
near our home planet— a mirror you 
and a mirror me'.' 

"Wait!' Wolfe said sharply. He was 
staring at himself in the mirror-bright 
surface of the panel and holding out 
his hands. At first he thought all was 
as it had been : his right forefinger was 
the one lacking a joint. Then he 
reminded himself that plane mirrors 
give a reversed image, and he looked 
down directly at his hands. His left 
forefinger was the lopped one. 

"Wait!' Wolfe repeated to Barr and 
pointed to the maimed forefinger. 
"Since we've been mirror-reversed 

verse, because if we were, it would 
appear normal to us. 

"The new equations were misread 
completely: they don’t refer to trans- 
lation but to reversion. We have only 
moved through the fourth dimension 
enough to accomplish a dextro-levo 
reversal in our bodies- yes, and in our 
vehicle too, since- look! -the panel’s 
console pattern is still normal to us. 
But with respect to the Earth we 
haven’t moved a fourth-dimensional 

He took a breath. “Besides!' he 
added more coolly, “it better satisfies 
the Law of the Conservation of Real- 
ity to assume a mirror-reversed micro- 
cosm than a similarly reversed 

Barr sighed, possibly with relief. 
“And so all we have to do to unkink 
ourselves!’ he said, “is to make our 
'return journey’ as planned!' 

"Yes!' Wolfe allowed, "but I for one 
don't approve of running needless 
risks. Besides, I fancy it would be wise 
to present the math boys with some 
more physical proof of the mirror- 
reversal than our unsupported word. 
They were so positive about their read- 
ing of the equations. Barr, what hap- 
pened to your German psychologist 
when he took off the lenses?” 

"Why, he’d got so used to them that 
the world looked upside down again. 

inverted back to normal, after a cou- 
ple of days!’ 

Wolfe nodded. “We ought to be 
able to stand mirror-image people and 
a mirror-image environment for a 
couple of days, don't you think? He 
waited a moment, then turned to the 
panel’s communication sector to raise 
Earth. He added, “If adjustment 
proves too troublesome we can come 
out here and unkink— though I'd enjoy 
always having a complete right hand!’ 

Barr said, “We’ll have to remember 
to tell our doctors our hearts lie to the 
right now. I'll spend a bit of the next 
two days simply being thankful I'm 
not a virtual man in a virtual world!’ 

Wolfe nodded and said, “Let's shake 
on that!' The two men automatically 
gripped left hands. And a voice came 
from the panel, saying: “snoitalutarg- 
noC!" 


HOW SCIENCE FICTION 
BECOMES SCIENTIFIC FACT 

The Advanced Military Projects 
Group at Hoffman Science Center is 
busy turning fiction into fact using, 

tools, one of the first new gaseous- 
type lasers. Their work in this particu- 
lar area is directed towards future 
space and other point-to-point com- 
munications systems. 

Laser communications, of course, 
are dependent on a means of modu- 
lating and de-modulating the beam. 
So, the business of developing such 
means is getting particular attention 
at the Hoffman Science Center. 

To date, Hoffman scientists have 
come up with an original technique 
for direct quantum electronic modu- 
lation, among other ideas. It is one of 
the several they are proving out. 

The Advanced Military Projects 
Group has just completed an engi- 
neering model of a parametric con- 
verter for inclusion in the head end 
of a wide dynamic range receiving 
system. One interesting aspect of the 
converter is that it includes a new 
parametric diode developed by our 
own semiconductor specialists. Neat 

A solid-state traveling wave device, 
lighter, smaller and more rugged than 
current vacuum tubes, is another on 
the list of goals at the Science Center. 
This development, while still in the 
embryo stage, shows promise. Our 
people are using the piezo-electric and 
semiconducting properties of cad- 
mium sulfide in developing a solid- 
state traveling wave amplifier for both 
electrical and acoustic signals. 

This, then, is the sort of thing our 
scientists are doing in the process of 
converting science fiction into scien- 
tific fact. They lend strength to, and 
gain strength from, Military Products 
Division's extensive background in 

navigation and surveillance systems 

If you have a problem that might 
relate to what we do, drop us a line. 



Hoffman scientist inserts KDP crystal 
in cavity resonator to produce electro- 
optical modulation of laser beam. 


Hoffman 

Military Products Division 

3740 S. Grand Ave„ Los Angeles 7, Calif. 



Space Budget Faces Key Test in House 


By George C. Wilson 

Washington-First measurement this 
year of how the House of Representa- 
tives as a whole feels toward President 
Kennedy's expanded space program will 
come this week when tne National Aero- 
nautics and Space Administration Fiscal 
1963 budget is voted upon. 

The vote will be on the House Sci- 
ence and Astronautics Committee bill 
to authorize $3.7 billion for the space 
agency, only $116 million less than the 
amount requested. Next step in the 
House will be to vote on the bill actu- 
ally appropriating the money. The 
House appropriations committee is not 
expected to make any drastic cuts in 
the amount recommended by the space 

House space committee reductions in 
the NASA budget were made after the 
most extensive series of authorization 
hearings since the agency was estab- 
lished in 1958. The cuts were designed 
to assure House members that the budg- 
et had been screened carefully. How- 
ever, many of the reductions were made 
only after NASA officials assured the 
committee the cuts would not slow 
down the space program. 

President Kennedy requested $3,787,- 

276.000 for Fiscal ’1963 with $2,968,- 

278.000 slated for research, develop- 
ment and operation— including salaries 
and expenscs-and SSI 8,998,000 for 
construction of facilities. Tire House 
space committee authorized S2.934,- 
961,750 for the research category— a 
reduction of $33,316,250-and $736,- 
200,250 for construction-a cut of $82,- 
797,750. The cuts in these two cate- 
gories total $1 16,1 14,000. 

In the Fiscal 1963 authorization bill, 
the committee also approved $71 mil- 



lion in supplemental funds for Fiscal 
1962. The supplemental money is to 
replenish the research account NASA 
tapped to get $55 million for additional 
land at Cape Canaveral and $16 mil- 
lion for land for the Mississippi test 
facility. These were the individual cuts 
in NASA's Fiscal 1963 research and 
development account. 

• Mercury. Requested amount of $13,- 

259,000 was reduced by $1 million be- 
cause NASA officials said the three 
Mercury shots covered in the budget 
may be cut to one or two. 

• Scientific satellites. Requested amount 
of $175,165,000 was reduced 5% to 
$166,406,750, a dollar cut of $8,758,- 
250, because “objectives of these proj- 
ects can be achieved bv efficient use of 
the funds allowed.” The committee 
noted that the approved amount was 
substantially higher than the $117,618,- 
000 authorized for Fiscal 1962. 

• Lunar and planetary exploration. Re- 
duced from $273,560,000 to $250,002,- 
000. The cut of S23, 558,000 included 
elimination of the $10.4 million re- 
quested for the Prospector roving lunar 
vehicle and a general 5% cut in the 
other programs designed to force 
the Office of Space Sciences "to estab- 
lish a system of priorities and encourage 
efficiency in the execution of these 

TCw ere the reductions the House 
space committee made in NASA’s Fiscal 
1963 construction requests: 

• Advanced Saturn. Reduced launch 
complex request from $8.4 million to 
S5.4 million because the plan to use 
rails to transfer the vehicle from the 
vertical assembly building to the launch 
pad has been 'changed to a cheaper 
method, either by land crawler or water 

• Nova launch complex. Eliminated 
$60,630,000, “based on the indication 
that this construction could not be 
accomplished" in Fiscal 1963. But the 
committee told NASA to return for 
supplementary authorization if the 
construction process went faster than 
anticipated. 

• Facility planning and design. Re- 
duced from $10 million to $5 million 
because NASA, by reprograming and 
using available funds, could meet the 

• Mississippi test facility. Reduced 
from $18,160,000 to $6,160,000 the 
amount requested for Nova test facili- 
ties because of the delays anticipated in 
obtaining land for the Nova launch 
complex. Tlie committee added S500,- 
000 to the S3 million requested for 
testing propulsion systems “to place 
emphasis on the great importance of 
developing higher energy fuels, such as 


boranes with fluorine compounds." Rep. 
James G. Fulton (R.-Pa.), ranking Re- 
publican on the House space commit- 
tee, sponsored the boron amendment. 
The net reduction of $11,500,000 re- 
duced total Mississippi test facility ac- 
count from $92,500,000 to $81,000^000. 

• Space centers. Reduced by 5% re- 
quests for site preparation and utility 
installations for specific facilities at 
Goddard Space Flight Center, Jet Pro- 
pulsion Laboratory, Langley Research 
Center, Marshall Space Flight Center 
and Wallops Station. 

The reductions were: Goddard space- 
craft operations facility and tracking 
and telemetry laboratory, S33.750; JPL 
data operations and command facility, 
and telecommunications laboratory, 
$13,000; Langley vehicle antenna test 
facility, $11,000; Marshall computation 
division building, $5,500; Wallops ad- 
vanced data acquisition system, expan- 
sion for range control and other equip- 
ment, $14,250. 

• Tracking facilities. Reduced from 
$127,332,000 to $124,741,750 the 
amount requested for equipment and 
facilities at various tracking stations, 
including stations in the Far East and 
Africa. 

The committee amended the authori- 
zation bill to give NASA jurisdiction 
over property bought with agency funds 
authorized for Fiscal 1962. This would 
give NASA more jurisdiction over its 
own operations at the Atlantic Missile 
Range rather than keep the space 
agency dependent on Air Force rulings. 
The Air Force is the manager of the 
range. Friction has marked Air Force- 
NASA relationships to the point where 
the committee felt compelled to spell 
out the jurisdiction over NASA-pro- 
cured real estate. 



AVIATION WEEK 


SPACE TECHNOLOGY, 


21, 1962 


Atlas Launch Delayed 

Atlas D model intercontinental ballis- 
tic missile fired from Vandcnbcrg AFB, 
Calif., May 11, by a combat crew under- 
going refresher training landed on the 
target at Eniwetok Atoll in the Pacific 
Ocean after two delays in launch. 

One hold of 6 hr. 30 min. was due 
to technical difficulties. When these 
were overcome, there was an additional 
22 min. hold for operational reasons. 


AF Renews Campaign 
For RS-70 Funding 

Washington— Air Force renewed its 
drive for a S491-million Fiscal 1963 de- 
velopment program for the controversial 
RS-70 reconnaissance-strike aircraft at a 
requested appearance last week of Air 
Force Chief of Staff Gen. Curtis LeMav 
before the Senate Appropriations Sub- 
committee on the Armed Forces. 

Gen. LeMay assured the subcommit- 
tee that within the present state of the 
art— and even without any anticipated 
technological advances— an operational 
RS-70 could be developed by 1967 
which would be “a tremendous step for- 
ward" over the B-52. The las! B-52, 
which LeMay called Air Force’s “present 
best bomber." is scheduled for delivery 
this December. 

The RS-70 program, Gen. LeMay de- 
clared, “is the lowest risk program we 
have had in years-there is really no risk 
at all involved.” Repeated delays have 
already postponed by four years USAF's 
original 1963 operational date for the 
B-70, he noted. 

The Administration-approved RS-70 
program for the coming fiscal year, 
which has been firmly defended by De- 
fense Secretary Robert S. McNamara 
but subjected to widespread criticism 
in the Congress, totals $171 million 
(AW Mar. 12, p. 310). This would 
permit continued development of three 
RS-70 prototypes. It would not provide 
for development of major subsystems 
for the reconnaissance-strike version: a 
command and control system, an en- 
vironmental control system, a refueling 
capability, and a new strike missile. 

The House, in passing the Fiscal 1963 
defense budget, added $52.9 million to 
the Administration’s RS-70 program 
for advanced technology on reconnais- 
sance radar, making a total of $223.9 
million (AW Apr. 16, p. 26). 

Gen. LeMay anticipated that Air 
Force will not significantly alter its posi- 
tion on the RS-70 as a result of a tech- 
nical re-evaluation of the program by a 
team appointed by McNamara and 
headed by Air Force Under Secretary 
Joseph Charyk (AW Apr. 2, p. 15). 
Gen. Bernard A. Schricvcr, commander, 
Air Force Systems Command, com- 


mented that "there may be some small 
refinements” made in USAF’s $491 mil- 
lion program as a result of the review. 

Team panels have completed their 
studies and a report being written by 
chairman Charyk will be submitted 
shortly to McNamara, LeMay said. 

In addition to a Mach 3 speed en- 
abling the RS-70 to reach Russia in 
three hours, Gen. LeMay reported that 
the aircraft will have a capability to flv 
at 80,000-ft, altitude and fly 6,500 mi. 
without refueling. 

Gen. Schricvcr disputed the Federal 
Aviation Agency’s view, expressed to 
Congress last year, that the RS-70 pro- 
gram would make no significant contri- 
bution to development of a supersonic 
transport. He said the RS-70 program 
would make a long list of major con- 
tributions, including developments in 
structure, propulsion and materials. 

On another subject, Gen. LeMay 
volunteered the statement that he also 
favored an increase in the Administra- 
tion's Fiscal 1963 program for procure- 
ment of 200 more Minutcman missiles. 

News Digest 


RCA has been selected by Air Force 
Electronics Systems Division to develop 
a passive optical satellite surveillance 
system (POSS) intended to detect and 
track satellites at altitudes up to 3,000 
mi. by their reflected sunlight. 

Space Technology Laboratories will 
conduct a studv of a 700-lb. solar probe 
for NASA. 

Curtiss-Wright Corp. has acquired 
controlling interest in Redel, Inc., of 
Anaheim, Calif., a research organiza- 
tion specializing in chemistry, biology, 
plant physiology, physics, mechanics 
and electronics. Redel will operate as 
a Curtiss-Wright subsidiary. 

Beech Aircraft Corp. will build the 
flaps and ailerons for the Lockhced- 
Gcorgia C-141 transport. Bell Acrosvs- 
tems has been selected to provide cargo 

General Dynamics/Convair has re- 
ceived a contract from NASA's Manned 
Spacecraft Center to design and manu- 
facture a solid-fueled launch vehicle to 
serve as booster on unmanned suborbital 
tests of the Apollo spacecraft. Initial 
contract calls for production of five 
launch vehicles, called Little Joe 2, a 
launcher and associated support cquip- 


Marquardt Corp. has received a letter 
contract representing a $2 million initial 
funding increment from North Ameri- 
can Aviation to build the Project Apollo 
reaction control rocket engines. Mar- 
quardt will provide reaction controls for 
two of the three Apollo modules. 


Gen. Frederic H. Smith, sice chief 
of staff, USAF, will be retired for medi- 
cal reasons. He will be succeeded by 
Gen. William F. McKee, \s4io at pres- 
ent is commander of the Air Force 
Logistics Command at Wright-Pattcr- 
son AFB, Dayton, Ohio. 

Alexander Kartveli will retire as Re- 
public Aviation's vice president-research 
and development, June 1. Karts’cli was 
instrumental in designing the P-47, 
P-35, F-S4 and F-105D. He will con- 
tinue as a consultant. 

Vickers VC.10 jet transport (AW 
Apr. 23, p. 41) last week started ground- 
running tests of its four Rolls-Royce 
Conway engines at Vickcrs-Armstrongs 
Weybridgc production plant. Taxi trials 
may start this week. 

Civil Aeronautics Board acting to 
speed conclusion of the Hughes Tool- 
Northeast Airlines Control Case, last 
week set May 31 as the date for oral 
argument after it voluntarily initiated 
review of the May 8 examiner’s ruling 
giving Hughes Tool complete control 
over the airline (AW May 14. p. 39). 
CAB initiated the review without wait- 
ing for other parties to file petitions. 

A. V. Leslie last week resigned as 
senior vice president-finance, treasurer 
and director of Trans World Airlines. 
He has been closely associated with 
Hughes Tool Co. wliich is attempting 
to regain control of TWA (AW May 
7, p. 123) and reportedly has been left 
out of TWA’s major management activi- 
ties during the past three months. 
Leslie resigned from TWA in 1950 to 
become treasurer of Hughes Tool but 
returned to the airline as vice president- 
treasurer in 1953. 

Allegheny Airlines has completed ar- 
rangements for additional financing to- 
taling $7-5 million with the Chase Man- 
hattan Bank, Riggs National Bank and 
Aetna Life Insurance Co. Funds will 
be used to retire an existing SI. 7 5-mil- 
lion loan and the purchase of additional 
Convair 440 aircraft. 


Ultraviolet experiments aboard rocket 
probes launched from Wallops Island. 
Va„ and Woomera, Australia, found 
that of 10 stars observed, only one 
radiated in the ultraviolet band as does 
the earth’s sun. The ultraviolet star was 
relatively cool with a temperature of 
about 12.000F. Observations of the 
other nine stars disagree with present 
theory which indicates that hotter stars 
should emit more ultraviolet. To explain 
the disagreement, NASA scientists sug- 
gest that quasi-inolccules such as helium 
hydride may be responsible for ultra- 
violet radiation by the stars. 
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AIR TRANSPORT 


Steady Traffic Surge Raises Airline Hopes 


Latest figures indicate business rise is continuing; 
carriers optimistic that two-year slump is ending. 
By L. L. Doty 


Washington— Sharp upsurge in U.S. scheduled airline passenger travel 
during the past five weeks is giving the industry renewed hope that the 
recent swing from traffic depression to prosperity is more than a temporary 
adjustment. 

This optimism is based on the fact that business has been increasing for 
the past five months, after nearly two years of traffic depression. The bright 
prospects have convinced a number of local service operators that their 
industry is experiencing the start of a long-term growth period that will 
generate a revenue passenger mile increase this year as high as 25% over 
the 1961 total. 


e of the 1 1 airlines able to report 


Estimates for the trunk carriers' in- 
crease this year ranged as high as 16%, 

but more conservative forecasts put the 1'oor load taetors, however, arc not 
figure at 12%. Local service carriers are as discouraging as they may appear, 
expecting a revenue increase that should Basically, they reflect the continuing 
closely correspond with the hike in pas- expansion of available seat miles brought 
senger volume, but the trunklines, be- about by the high seat capacity of each 


cause of the continuing switch from 
first-class to coach travel, feel that gross 
revenues will not rise much more than 
9%. Local service carriers are also en- 
couraged by a steady climb in load fac- 
tors, an experience that has evaded the 
trunk carriers for two years. In April, 
eight of the 15 local" service airlines 
registered sufficiently high increases in 
individual load factors to raise the over- 
all load factor of the local service group 
from 42.2% to 45.6%. 

Load factor for the trunk carriers in 
April dropped 4.6% to 54.1%, with not 


, msport, not necessarily by c 
sized fleets of jets. There has been no 
way of curtailing this capacity since the 
number of jet aircraft now operating in 
scheduled service is barely sufficient to 
maintain adequate sendee. 

As a result, the trunk carriers have 
been forced to operate a substantial 
number of empty seats until traffic 
growth is restored to the rate on which 
the purchase of jet aircraft was prom- 
ised. If traffic growth is resumed, as is 
now predicted, then the load factor 
problem will correct itself and such 


Sayen Letter Viewed as Re-election Move 

Washington-Revamping of the Air Line Pilots Assn, administrative procedures 
and policies for future progress has been suggested by incumbent President Clarence 
L. Sayen in terms which many union members feel indicate he will run for re-cicction 
at the union’s forthcoming convention in Miami on May 29. 

Sayen told the union last year that he wants to resign, after 18 years, for personal 

recommended ground rules for ALPA office holders, have convinced many union 
members, that he would accept a draft nomination for rc-clcction, despite his per- 

Thcsc were his most recent suggestions, contained in a lengthy letter to the union's 
board of directors: 

• ALPA presidency must be a full-time career job, with at least a 4-year term. 

• Final responsibility for ALPA decisions must rest with the president and not 
depend upon the advice of additional experts hired for the purpose. 

• ALPA operating expenses should be reduced by moving union headquarters to 
Washington from Chicago, and by cutting expenses allowed various union com- 

Sayen also predicted that if ALPA makes the same progress in the next decade 
as it has in the past, pilots may be flying less than 50 hr. a month at an average pay 
of $30,000 per year, with retirement at age 50. 


problems as excessive competition and 
declining aircraft utilization rates may 
fade away. 

At the moment, however, low load 
factors represent a problem for the 
trunklines. Only one carrier-Delta— 
maintained a load factor above 60% in 
April and on three airlines-Continen- 
tal. Northeast and Northwest— load fac- 
tors for April dipped below 50%. 

Coach load factor, which normally 
holds well above 60%, dropped to 
57.5% in April for the 11 trunklines 
while the first-class load factor fell al- 
most 7% to 49.2%. With costs-par- 
ticularlv depreciation and amortization 
expenses-steadily rising, the declining 
over-all load factor appears to be draw- 
ing close to the break-even point. 

On a long-range basis, two bright 
spots are becoming noticeable: the 
steady trend from first-class to coach 
that began in 1960 (AW July 18, 1960, 
p. 59) will probably reach its peak this 
year, and the spectacular upswing in 
traffic that began in mid-April and con- 
tinued on through the first weeks of 
May gives a promise of a healthy sum- 
mer season for the industry. 

It is now generally believed that the 
swing from first-class to coach will come 
to a virtual halt once total coach traffic 
volume reaches 65% of all traffic. In 
April, coach service accounted for 
62.5% of total revenue passenger miles, 
compared with 55% in April, 1961. For 
the first four months of 1962, coach 
service accounted for 62.5% of total 


traffic. 

Coach revenue passenger miles in 
April climbed 51% over the previous 
April, while first-class revenue passen- 
ger miles declined 10.9%. Increase in 
first-class available seat miles was held 
to 1.5%, but coach available seat miles 
jumped by almost 40% . 

These figures would appear to indi- 
cate that the move from first-class to 
coach is gaining momentum rather 
than wavering. However, many airline 
economists feel that the drain "on first- 
class traffic is slowing and that steadfast 
first-class travelers will always represent 
about 55% of the travel market. These 
opinions, though, are based on little 
past experience m this area and a limited 


it of re 


arch. 


It has been suggested that if the in- 
dustry stopped emphasizing the switch 
from first-class to coach in arguing for 
a coach fare hike, fewer industrial and 
business customers would be prompted 
to order their employes and officials to 
travel coach. The fact that large busi- 
ness organizations did issue such orders, 


AVIATION WEEK and 


TECHNOLOGY, May 21, 1962 


particularly after jet travel emphasized 
the slight’ difference in first-class and 
coach services, is considered one of the 
chief reasons that first-class sections lost 
so many customers to coach. 

Local service airlines, which— with 
rare exceptions— offer only one standard 
of service, reported a 21% rise in 
revenue passenger miles in April, with 
only one airline-Frontier— failing to 
show an improvement. Central, Mo- 
hawk and Bonanza reported the largest 
gains. Each of the trunk carriers reported 
a decline in first-class revenue passenger 
miles in April, and all but Northeast 
recorded an increase in coach traffic. 
Northeast was the only trunk to show a 
total revenue passenger mile drop. 

National, Northwest and Western 
ended the month with the largest per- 
centage improvements in revenue pas- 
senger miles, but since Northwest and 
Western had not resumed full opera- 
tions in April, 1961, following a labor 
strike, and since National was threat- 
ened by a strike that later took place 
in May’ 1961, the figures are unrealistic. 

Eastern Air Lines, bolstered by a 
35% increase in coach revenue passen- 
ger miles, led the remaining trunk 
carriers with an 18% increase in total 
revenue passenger miles. The carrier 
has never disclosed detailed traffic fig- 
ures on its Washington-New York- 
Boston shuttle operation, although 
during Civil Aeronautics Board merger 
hearings last week (see next story). East- 
ern President Malcolm A. MacIntyre 
said that the load factor on the opera- 
tion has been above 50% while the 
break-even load factor has been below 
50%. He added that the airline had 
no intention of revealing actual figures 
during the course of the hearing. 

Later, he did state that the shuttle 
operation yielded a 5650,000 profit dur- 
ing the first quarter of 1962. As of late 
last week, no ruling had been made on 
Northeast’s subpoena for more detailed 
shuttle information. 

For the entire trunkline industry, 
traffic for the first four months this 
year was 14.9% above the 8.99 billion 
revenue passenger miles in the Janu- 
ary-April period of 1961. Portions of 
the latter period were marked by strikes 
so that the comparative figures are not 
representative. 

The depression from which the 
trunkline industry may be starting to 
emerge can be illustrated by comparing 
the current January-April period with 
the same relatively trouble-free period 
in 1960, when tfie carriers generated 
9.29 billion revenue passenger miles. 
Obviously, passenger business has been 
lagging and the improvement shown 
thus far this year is actually just a start 
toward recovery. This fact is under- 
scored by the load factor for the four 
months of the year which has dropped 
to the dangerously low level of 53.3%. 


American -Eastern Merger Draws 
Mild Opposition From Carriers 


Washington— Civil Aeronautics Board 
hearings in the American-Eastern Mer- 
ger Case, which began May 10, con- 
tinued through last week with indica- 
tions that the proposed merger will 
meet with less carrier opposition than 
originally expected. 

Only Delta Air Lines brought heat 
into the generally calm proceedings. 
National Airlines representatives, who 
were expected to cross-examine Eastern 
at gre-at length on the carrier’s East 
Coast operation, failed to do so. Ameri- 
can’s President C. R. Smith also escaped 
quizzing by National. 

Western Airlines was the only trunk 
line that did not become a party to 
the case. 

In several stormy exchanges between 
Delta’s counsel and the two companies 
proposing to merge. Delta was accused 
of being a “sheltered” airline. Smith 
said Delta was in a “very unique and 
happy" situation with no competition 
on such routes as Atlanta-Los Angeles, 
Atlanta-Dallas and Chicago-New Or- 
leans. 

He said that Delta was the "most 
sheltered carrier,” with many good 
monopoly routes. “Braniff has some too 
but not .is many as Delta,” Smith said. 

Most of the probing was confined to 
operating and financial details of Ameri- 
can and Eastern, with little discussion 
of the pros and cons of the proposed 
merger. Malcolm A. MacIntyre, East- 
ern's president, said that there had been 
very little planning of operations in the 
event the merger was accomplished be- 
cause “we have been more preoccupied 
with getting ready for this case and 
each running our own airline as best 

Smith said there should be more air- 
line mergers, but when asked what spe- 
cific mergers he had in mind, he replied 
that “it would be a presumption on ms- 
part to suggest to the small carriers how 
they should run their business.” He said 
he had opinions on which carriers 
should be merged, but that he did not 
care to express them. 

Smith said that if the merger failed 
to materialize, American will be “in a 
bad financial position in 1965.” He said 
Delta, National and Western have a 
good chance to survis’e, but had no com- 
ment to make on the future of other 

MacIntyre admitted that his fore- 
casts for a 1962 profit are “not coming 
true as much as ss-c ss'ould like,” and 
that the airline has not controlled costs 
as well as originally hoped for. Revenue 
assumptions were “nearly” correct, “but 
not quite,” he said, adding that higher 


costs and lower revenues will reduce 
the projected profit margin. 

MacIntyre noted that it has been 
impossible or impracticable to arrange 
financing for the 40 Boeing 727 trans- 
ports the airline wants for medium-haul 
service because the carrier is in the red. 
He admitted that he had not tried to 
undertake any refinancing program for 
this reason, but noted that if the air- 
line is in the black at the end of the 
year, he may then be ready to seek 
refinancing. 

In discussing other possible merger 
partners, MacIntyre said that before 
the American-Eastern plan was devel- 
oped, Eastern had considered North- 
west, but felt that it was not large 
enough to “give us the seasonal swing 
of planes” needed to provide efficient 
utilization of aircraft. Smith said he 
had discussed with National the acquisi- 
tion of Pan American’s shares of Na- 
tional stock but could not recall talking 
to Pan Am on the subject. MacIntyre 
said he never had any intention of 
"merging with Delta or suggesting it.” 

In one final gibe at Delta, MacIntyre 
commented that "Delta has about the 
worst on-time operation of anybody, 
but nobody seems to know it.” Asked 
by Delta counsel Frank F. Rox if that 
is the reason "we have done so bad 
recently,’’ MacIntyre responded, "it 
will catch up with you.” 
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Senators Hear DC -3 Replacement Plans 


By David H. Hoffman 

Washington— Development of a re- 
placement for the Douglas DC-3 short- 
haul transport is being delayed by the 
indecision of carriers on what aircraft 
they want and hesitancy by manufactur- 
ers to commit themselves to a design, 
according to testimony last week before 
the Senate Commerce Aviation Subcom- 

Douglas Aircraft Co., for example, 
has two DC-3 replacement projects 
under way, according to Jackson R. 
McGowcn, vice president. One is based 
on the 48-60 passenger, twin-jet Model 
2086 (AW Apr. 16, p. 40), a substan- 
tially larger and more expensive prod- 
uct than the optimum feederline trans- 
port envisaged by Civil Aeronautics 
Board Chairman Alan Boyd and Sen. 
A. S. Mike Monroney (D.-Okla.), chair- 
man of the subcommittee. 

A parallel program at Douglas centers 
on a much smaller STOL design ca- 
pable of carrying 10 to 25 passengers. 
It is not certain whether Douglas will 
build either. But if one design is dis- 
carded in favor of the other, the choice 
probably will hinge on CAB’s local 
service airline policy in the 1960s. 

Should the Board indirectly encour- 
age the trunklines to concentrate on the 
more lucrative long-haul routes and to 
curtail or end service at smaller cities, 
and should these cities be turned over 
to the fcedcrlincs, then Douglas said it 
would favor the larger Model 2086. 
Sen. Monroney responded that he would 
work to withhold subsidy from feeder- 
lines that strive to become "junior 
trunks,” and that Douglas should base 
its design on this assumption. The 
Model 2086, Sen. Monroney said, more 
logically could be classed as a Lockheed 
Electra or Vickers Visconnt replace- 
ment instead of a substitute for the 
DC-3. 

Market, Cost Research 

Douglas has not completed its study 
of either the Model 2086 or the short- 
range STOL transport, McGowen said. 
It now is attempting to forecast the 
market and the cost of both and hopes 
that within 60 days it can formulate a 
“basis for discussion” with interested 
local service airlines, he said. 

If Congress would furnish about $5 
million for the development of five 
prototype DC-3 replacements, as rec- 
ommended by Sen. Monroney (AW 
May 14, p. 41), Douglas would he "very 
interested" in building them, Mc- 
Gowen said. Assuming that the local 
service airlines agreed promptly on a 
desired configuration, the first such pro- 
totype could fly in the summer of 1963, 


But McGowcn warned that "we 
would need more orders than one could 
reasonably count on" to build, for less 
than 5500,000, the type of aircraft de- 
scribed by CAB Chairman Boyd— a 
transport that could carry up to 24 pas- 
sengers economically over average stage 
lengths of SO stat. mi. 

James T. Dresher, vice president- 
finance for Fairchild Stratos Corp., re- 
minded Sen. Monroney that 92 F-27s 
have been built, that 1 5 more have been 
released for production at the rate of 
one per month and that this will keep 
the company's line active through 
August, 1963. Rather than go to smaller 
aircraft in seeking a DC-3 replacement, 
Dresher said, airlines should boost 
utilization of transports such as the 
F-27 by coupling passenger with cargo 
carriage. 

Case For F-27 

Dresher expressed doubt that industry 
could build a modern, pressurized turbo- 
prop transport in the DC-3’s category 
for less than 5500,000. He indicated 
that it would be senseless to duplicate 
the F-27’s $30 million development cost 
on a new aircraft when the F-27 itself 
was designed as a DC-3 replacement. 

But in questioning Dresher, Sen. 
Monroney strongly implied that the 
F-27, despite its good qualities, was not 
an ideal DC-3 replacement because it 
was too expensive, lacked STOL cap- 
ability and was not profitable over very 
short stage lengths. 

The subcommittee hearings were 
scheduled to gather data on the non- 
controversial question of whether the 
government should continue to guaran- 
tee loans negotiated by local service car- 
riers to purchase new equipment. Legis- 
lation that would extend such guaran- 
tees for an additional five years probably 
will be passed by Congress this session. 
In addition, there was little doubt last 
week that an amendment to guarantee 
the purchases of all-cargo carriers would 
pass Congress. Testimony of industry 
witnesses also disclosed that: 

• Defense Department is taking a close 
look at the F-27 as a possible replace- 
ment for the Curtiss C-46 freighters 
that still dominate the Air Force's 
Logair system. Edward J. Driscoll, dep- 
uty to the assistant secretary of the Air 
Force, said the F-27G design proposed 
by Fairchild could carry a 12,000 lb. 
pavload over 800 naut, mi. stage lengths 
(AW May 14, p. 65). 

• Aerojet-General Corp.’s proposed 18- 
passengcr DC-3 replacement, the 
"Downey” (AW May 14, p. 41), would 
incorporate direct rear loading of freight 
through a swinging empennage arrange- 
ment, while passengers would board 
through a forward loading door. The 


aircraft, according to Sen. Monroney, 
would have a 450 mi. range, a floor 
stressed for cargo carriage, the ability to 
break ground in 400 ft. or to clear .i 50 
ft. obstacle with a 1,000-ft. takeoff roll. 
• Military Air Transport Service has 
approved the Douglas DC-SF and Boe- 
ing 707-320C turbojet freighters for pur- 
chase by carriers seeking government 
airlift contracts. By acquiring such air- 
craft, the airlines could increase their 
chances of winning MATS business. 
However, MATS qualified its approval 
by stating the two transports could be 
acquired under "interim moderniza- 
tion" programs. It thus raised the pos- 
sibility that MATS would not ignore the 
refusal of commercial carriers to pur- 
chase the Lockheed C-141 freighter 
when it becomes available in 1966. 

On this subject. Sen. Monroney ex- 
pressed concern that U. S. airlift capabil- 
ity may not be adequate to meet na- 
tional needs between 1963, when 
DC-8Fs or 707-320Cs could be deliv- 
ered, and 1966, when MATS is to have 
the C-141 on hand in squadron strength. 

Comparing the DC-8F and the 707- 
320C with the swing-tail Canadair 
CL-44 turboprop freighter acquired by 
Flying Tiger, Seaboard World and Slick", 
Delos W. Rentzel, a Slick director, 
claimed that the two turbojets are more 
suitable for commercial and military pur- 
poses. To illustrate, he said that’ both 
can carry 30,000 lb. more payload than 
the CL-44, and because of their greater 
speed, they offer greater utilization po- 
tential. Direct operating costs, there- 
fore, will be about 4 to 4.5 cents per 
mile or somewhat lower than those of 
the CL-44, Rentzel said. 

Slick's Plans 

For these reasons, a Slick vice presi- 
dent told Aviation Week, it is probable 
that the carrier will acquire either the 
DC-8F or the 707-320C rather than 
additional CL-44s when it expands its 
air fleet. This could come after Oct. 1, 
when Slick plans to resume the common 
carriage of domestic air freight, a service 
it suspended as unprofitable in 1958. 
The new operation, according to Rent- 
zel, will include “certain novel features, 
notably a combined military contract 
and common carriage service over cer- 
tain U. S. Navy Quicktrans routes." 

U. S. carriers have been forced to 
meet relatively harsh financing require- 
ments in order to acquire modern, tur- 
bine-powered freighters such as the 
CL-44 and the AW 650 Argosy, Rentzel 
said. This is because the British and 
Canadian governments have the only 
guaranteed loan programs that cover 
such purchases and, in the past, the only 
available equipment. 

As a result, he recommended that the 
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U.S. government guarantee up to 52: 
million in loans secured on U. S.-manu- 
factured equipment, and that a mini 
mum term of 10 years for loan repay- 
ment— the expiring law has a 10-ycai 
maximum-lie included in the new legis- 
lation. Comparable foreign laws guar- 
antee 90% of an aircraft purchase and 
generally force repayment within seven 
years. Also, a 12.5% tariff is paid on 
every aircraft imported by a U.S. airline. 

Although Slick appeared willing to 
mix its fleet of turbine-powered freight- 
ers, Seaboard indicated it would stick 
by the CL-44. After leasing, selling or 
retiring all its piston-powered aircraft, 
Seaboard's present operation is based on 
five CL-44s. and. according to Vice Pres- 
ident Richard A. Fitzgerald, the airline 
may buy more CL-44 aircraft. 

"Because of the complex problems of 
crew integration, maintenance, and 
other technical problems," Fitzgerald 
said, "it would be uneconomical for us 
to acquire a different aircraft type at this 
time. Subsequent testimony brought 
out that this decision may isolate Sea- 
board from U. S. government guaran- 
teed loans, for most witnesses favored 
limiting these to purchases of U. S-- 
manufacturcd equipment. 

On this point, Fitzgerald said that al- 
though Seaboard has no present require- 
ment for U, S.-manufacturcd cargo air- 
craft. it did "foresee a strong possibility" 
that pure jet aircraft would be required 
within the next three to five years. But 
he said it had not yet been proved 
whether aircraft such as the DC-8F and 
the 320C would produce unit costs 
lower than those of the CL-44. 

As of last week, only the National 
Air Carrier Assn, opposed the amend- 
ment offered by Sen. George Smathers 
(D.-Fla.), which would make all-cargo 
carriers eligible for guaranteed loans. 
NACA is composed of eight of the 
largest supplemental airlines. 


Criticism of Aeroflot 

Moscow— Aeroflot personnel attending 
Russia's recent Tenth Congress of the 
Union of Aviation Workers in Moscow 

tic attention to improving the quality of 
passenger service. 

They were told that “every fourth 
passenger plane departed late or was de- 
layed cn route during 1961" and that 
almost 1.200 passengers took their com- 

"You ^should remember that the main 

mental air terminals or the luxuriance of 
ticket offices and hotels.” the workers 
were told. “Rather, they arc on-time 
performance, accurate inhumation, and 

the passengers.” 


Airlines Plan More Psychology 
In Overcoming Fear of Flying 


By Robert H. Cook 

Washington— Airline operators arc ex- 
pected to employ more psychology and 
less statistics in future campaigns 
against one of the industry’s greatest 
handicaps to building a mass market of 
air travel— the fear of flying. 

For despite the industry’s impressive 
safety record in comparison with other 
methods of travel, airlines arc in gen- 
eral agreement that cold facts and 
figures are a poor match for highly sen- 
sitive human emotions. 

While the industry has not revealed 
any concerted plan of attack on the 
problem, most informed observers ex- 
pect that intensified advertising cam- 
paigns will be used in a twofold man- 

• Advantage of air travel will be ex- 
ploited to such a point that passengers' 
desire to fly will eventually outweigh 
any fear of flying. 

• Public confidence in the airlines' 
ability to operate safely will be instilled 
through a greater use of advertisements 
emphasizing the costly and complex 
maintenance and operating procedures 
used by the carriers. 

Financial Aspect 

Financial problems of many airlines 
in the past few years may also have 
contributed to this problem. 

Malcolm A. MacIntyre, president of 
Eastern Air Lines, recently testified be- 
fore a Civil Aeronautics Board hearing 
on the proposed Eastcrn-Amcrican 
merger that public confidence in the 
airlines’ ability to fly safely could be 
shaken if industry losses continue to 
mount. 

"I think the user begins to worry 
about the quality of service when the 
red ink is around in great quantities." 
he declared. 

Air Transport Assn. President Stuart 
G. Tipton considers the industry's 
growth rate over the past 20 years as 
indicative of public confidence in air 
travel, but casts some doubt on the 
effectiveness of the current system of 
reporting fatality statistics. 

"There is no satisfaction in saying 
that it is three times as safe to go by 
air as to drive.” he said, contending 
that the industry must strive to reach 
a fatality rate of zero. 

Using a formula measuring fatalities 
on the basis of 100 million passenger 
miles, the industry's rate has plum- 
meted from 3.17 fatalities in 1938 to 
0.86 by the end of 1960. Tipton estim- 
ates that the airlines spend more than 
51.4 million a day for inspection and 


maintenance procedures and 560 mil- 
lion a year for the training and testing 
of flight personnel. 

However, Tipton's views on public 
confidence do not have unanimous sup- 
port from the industry: in particular 
from carriers which have suffered 
through fatal accidents and the resultant 
publicity. Load factors have dropped 
significantly on a specific airline as a 
direct result of an accident, and a series 
of accidents has affected traffic through- 
out the industry. 

Accident Publicity 

These airlines emphasize that al- 
though these traffic losses from a pre- 
dominantly business travel market arc 
eventually recovered, publicity resulting 
from fatal accidents tends to discourage 
prospective airline customers who have 

"It's a tough deal to fight the hot 
glare of publicity with the cool calcula- 
tions of statistics, regardless of their 
validity," one spokesman noted. 

An example of how fatal accidents 
can affect all airline traffic at one loca- 
tion occurred last year at Chicago's 
Midway Airport. 

Last Sept. 1, 73 people were killed 
in the crash of a Trans World Airlines 
Constellation on takeoff from Midway. 
Total departures for the day were 6,140 
passengers. This number fell to 3.457 
the next day and a low of 2,273 on 
Sept, >. The following day, departures 
climbed to 4,560. 

Officials of O'Hare Field reported a 
similar experience after the fatal crash 
of a Northwest Airlines Electra on Sept. 
17. On that day 14.026 people boarded 
flights at the airport. The next day, 
this figure dropped to 12,253 and on 
Sept. 19 hit a low of 10.945. The 
following day traffic began to climb, 
with 11.330 boardings reported. 
Industry Symposium 

The industry's quandary over the fear 
problem was discussed during an air 
transportation symposium conducted 
last November by the Connecticut Gen- 
eral Life Insurance Co. One of the 
questions submitted to a panel of air 
transportation authorities, chaired by 
Dr. Paul W. Chcrington. was: "When 
will the airlines face up to the matter 
of fear? Non-users of air transport to- 
day may not admit it, but this may 
prevent mass acceptance.” 

Walter H. Johnson. Jr., general 
corporate executive of Interpublic, Inc., 
replied: “Some of us have spent two 
decades trying to fashion an answer to 
fear, and I personally believe it is im- 
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Which exhaust valve is the real bargain? 


The exhaust valve on the right was sold at economy 
prices as a new part for Pratt & Whitney Aircraft’s 
R-2800 engine. 

Superficially, it resembles the genuine Pratt & 
Whitney Aircraft original equipment part at left. 
But laboratory tests show that it has been re- 
worked. The stem tip has been replaced with 
material which is less than half the specified hard- 
ness. Material has been added to the entire stem 
to compensate for wear and pitting. 

Compromising quality for the sake of saving 
may be justified in some things — but never in 
aircraft parts. Engine operation quickly reveals 


weak components and the result may be both 
serious and costly. 

The key to genuine engine economy is long-term 
component reliability. The best way to ensure this 
dependability is to always 
specify Pratt & Whitney 
Aircraft original equipment ■■ 
ports. Theyarequickly avail- K 
able direct from Pratt & SMB 
Whitney Aircraft or from 
its authorized distributors 
throughout the United JxtratestePratf^WhHne 1 ' 
States and Canada. Aircraft parts must pass. 


Pratt & Whitney Aircraft 
Canadian Pratt & Whitney Aircraft Co., Ltd. 


C ossiblc. The people for whom fear has 
ccn overcome in the use of the air- 
plane are people who found the utility of 
the airplane of greater value to them 
and were therefore able to overcome 
fear. 1 don't believe you can persuade 
people not to be afraid; I don’t believe 
you can give people statistics. I believe 
you have to make people want to use 
the airplane so mueli that this want 
overcomes their natural fear of flight." 

Th» value of the present system using 
statistics to convince the public that 
flying is Safe has also been questioned 
by the Flight Safety Foundation. 

Jerome Lederer, managing director of 
tire Foundation, said that the public 
is impressed by the numbers of acci- 
dents, “not by the rate of safety.” The 
safety rate therefore cannot remain 
static, but must improve in direct rela- 
tion to air traffic growth if public con- 
fidence is to be retained. As traffic is 
increased accidents will increase, even 
though the actual rate remains constant. 

Formula Criticized 

As an illustration of why the use of 
passenger miles as a safety' yardstick is 
not valid, Lederer compared a helicopter 
traveling at 80 mph. with a DC-6 flying 
at 200 mph., both aircraft carrying one 
passenger and flying one hour. If 
the two passengers were killed the 
record of the helicopter would be one 
passenger fatality per SO passenger 
miles, as compared to the DC-6 record 
of one fatality per 200 passenger miles. 
He said he would personally prefer a 
formula based on hours of exposure, 
but that even this formula might not 
prove valid. 

Some airlines favor a yardstick meas- 
uring safety in terms of revenue plane 
miles flown, which would have pro- 
duced a 1960 accident fatality rate of 
one fatality per 228,400,000 revenue 
plane miles flown. Objectors to the 
change contend that it would still be a 
"play on statistics." 

For the past few years the airline 
industry has been ouietly combating 
fear, primarily througii advertising cam- 
paigns designed psychologically to im- 
press the public with the painstaking 
and costly care which is taken to assure 
passenger safety. Aircraft, such as the 
Lockheed Elector which underwent 
extensive modifications after two sepa- 
rate accidents, have been featured in a 
variety of advertisements emphasizing 
the rugged construction, comfort and 
dependability of the modified aircraft. 
Other ads have featured the calm con- 
fidence of veteran airline pilots and the 
serene composure of the airline hostess. 

Still others have concentrated on im- 
pressing the public with the complex 
and costly maintenance programs of the 
industry. As an example, American 
Airlines recently had an advertisement 


showing a group of white gowned 
“surgeons" operating on a turbojet 
engine. Spectators in the operating 
amphitheater were made up of airline 
ersonnel from various countries who 
avc often studied the airline’s mainte- 
nance procedures. 

Backing by Experts 

This psychological approach lias re- 
ceived strong support from many airline 
consultants and psychologists, who em- 
phasize the importance of instilling pas- 
senger confidence in both the aircraft 
and crew as a primary step in combating 
apprehension. 

Other steps which are now a stand- 
ard part of airline operational pro- 
cedures include anticipating passenger 
concern by extensive use of the aircraft 
public address system to inform pas- 
sengers of any change of engine power, 
expected air turbulence, and any change 
or delay in landing. One authority', 
several years ago, also recommended 
frequent appearances by the captain in 
the passenger compartment, on the 
theory that the pilot serves as a “father 
image." hostess as "mother image.” 

As an example, lie pointed out that 
one airline required that whenever a 
loud noise or sudden roughness occurred 
in flight, the hostess was expected to 
pick up a magazine or some other object, 
walk the length of the cabin and per- 
form some routine duty, then return. 
The effect of this performance on the 
passengers is to quell their mounting 
anxiety and permit them to relax. 

While the industry concedes that 
finding any practical solution to the fear 
problem in the near future appears 
difficult, many observers feel that the 
measures now being employed will do 
much to eliminate this situation in the 
next generation of air travelers. 
University Studies 

Several universities have studied this 
problem, and their findings confirm that 
tear is a major airline problem— par- 
ticularly in attempting to lure non- 
flvers into becoming paying customers. 

A word association test conducted 
four years ago bv psychologists of Tufts 
University found that fear was a primary 
reaction of air travelers. On the basis of 
selecting words in their order of first 
preference, the terms “anxious,” "nerv- 
ous,” “fearful” and “helpless” were cir- 
cled most often by the 47 subjects 
tested. “Reckless,” “brave” and “pow- 
erful" were the second most frequent 
choices, while “hasty,” “prompt" and 
"quick" were in the third group. In 
comparison with rail travel, the same 
word test indicated a passenger prefer- 
ence for aircraft speed along with a sug- 
gestion that air travel has an aura of 
“social impropriety" about it. 

Surveys conducted by the University 
of Michigan also indicate that many 


people refuse to fly because of the fear 
clement. Questioning of a group of 900 
people in 1955 indicated of the group 
members using air travel, speed was the 
prime advantage cited, while fear of 
flying was listed as the major disadvan- 
tage. Eightv-six per cent of those favor- 
ing flying did so because of the speed 
element. Seventy-six per cent of those 
citing disadvantages listed a general fear 
of flying, 8% feared air sickness. 

Another survey of 1,400 people by 
the university in’ 195S concluded that 
air travel, which nearly three out of four 
had never experienced, was enjoyable, 
but that there was a tendency to think 
of it as stimulating or adventurous. A 
considerable group thought first of air 
travel in terms of danger or fear, while 
a smaller number thought first of the 
expense involved, the survey indicated. 

From a survey of the 37% of those 
disliking air travel, 14% claimed it was 
"dangerous, frightening or rough” and 
8% replied that it was "not for me, for 
other people.” 

New Charter Rules 
Set for Supplementals 

Washington— Civil Aeronautics Board 
last week outlined new conditions that 
supplemental airlines must meet before 
they are granted authority to conduct 
seasonal transatlantic charter operations. 
A CAB policy statement listed: 

• Reliability of operations. Board will 
"carefully screen and evaluate" appli- 
cants’ passenger service histories and 
will deny seasonal exemptions to those 
who have failed to complete several 
charter flights or have caused a signifi- 
cant number of delays. 

• Insurance coverage. CAB will require 
the carriers to obtain commercial in- 
surance policies providing adequate and 
unequivocal protection for passengers 
against loss of life, injury or property 
damage. The Board set a $50,000 mini- 
mum liability limit for any one pas- 
senger and a minimum limit for any 
one aircraft of 75% of the total number 
of scats multiplied by $50,000, or 75% 
of the total number of passengers mul- 
tiplied by $50,000, whichever is greater. 

• Ability to perform return flights. CAB 
said it would condition charter au- 
thority on the assumption by the ap- 
plicant of legal obligation to complete 
the return trip within 48 hr. of de- 
parture or to arrange substitute trans- 
portation within that time. After 48 hr., 
the airline would be required to pay 
passengers $16 per day or furnish tree 
meals and lodging on any such flight 
delayed more than six hours. 

• Financial capability to complete a 
charter. CAB will require the carrier 
to show it can adequately provide for 
substitute transportation and defray any 
incidental expenses. 
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Tightened Control Points to SAS Recovery 


By Cecil Brownlow 

Stockholm— Curt Nicolin, 41-year-old 
Swedish industrialist who assumed the 
presidency of Scandinavian Airlines Sys- 
tem on an interim basis about 10 
months ago with the assigned task of 
halting the carrier's sagging economic 
fortunes, now believes SAS should be 
able to reach the breakeven point dur- 
ing the course of its 1962-63 fiscal year 
ending Sept. 30, 1963, if present trends 
hold. 

After sustaining substantial financial 
losses over the two fiscal years prior to 
Nicolin’s arrival, SAS has been sent 
through an accelerated slimming and re- 
molding process ranging in scope from 
a management overhaul to a new ap- 
proach toward personnel as a whole, 
with increased output the major theme. 

Emphasis has been on strict cost con- 
trol, efficient utilization of .nailable air- 
craft and manpower, with a severe nu- 
merical trimming of the latter, and a 
general shifting of management respon- 
sibility so that the areas of profit or loss 
can be clearly pinpointed, defined and, 
if necessary, rectified. 

When Nicolin took over the reins of 
SAS last summer, the airline, admit- 
tedly suffering from the jet growing 
pains of that particular period, had sus- 
tained a $16.8-million loss in the fiscal 
vear ending Sept. 30, 1960, and was 
well on the way toward a $17.36-million 
loss for the then-current fiscal year, with 
few outward prospects of any immediate 
change for the better. 

This year also will go on the debit 
side of the ledger, although Nicolin says 
the loss should only be a "fraction of 
that of last year.” By the end of the 
next fiscal year, when his restorative 
measures have had time to take full ef- 
fect and when, he hopes, over-all load 
factors may be on the mend, Nicolin 
believes the airline will be well along 
the road to recovery. 

With this prospect in view, he re- 
cently stepped aside to return to his 
permanent post as managing director of 
ASEA, a major electronics manufac- 
turer and a bulwark of Swedish industry 
with about 35,000 employes, a position 
he had assumed onlv two months before 
heeding the SAS call for help. 

In the time available for him-hc 
originally had planned to return to 
ASEA on Jan. 1 but remained another 
four months to see his recommenda- 
tions through-Nicolin agrees that only 
the "harsh decisions” could be imple- 
mented. These have been unpopular on 
occasion within SAS and elsewhere, 
gaining him the nickname in some quar- 
ters of "Nick the Knife,” but they ap- 
pear to be achieving the desired results. 


Nicolin's moves at SAS have included: 

• General management overhaul, con- 
centrating the policy machinery in 
Stockholm while placing day-to-day op- 
erational responsibility, including profit 
and loss, with the major indigenous divi- 
sions, Sweden, Denmark, Norway and, 
to a large degree, Scandinavian Airlines 
Svstem, Inc., in the U. S. (AW Feb. 26, 
p- 47). 

• Sale, discard or separation into sepa- 
rate subsidiary agencies of previously un- 
profitable divisions. New subsidiaries 
have one mandate for survival: show a 

• Increased aircraft utilization and, as a 
major byproduct, jet-for-jet competition 
with other airlines over major route seg- 
ments where piston equipment had 
been used heretofore. Scheduled utili- 
zation rate for SAS Douglas DC-8 trans- 
atlantic transports in the summer of 
1961, as an example, stood at 9.79 lir. 
per day, with an actual rate of slightly 
over 1 6 hr. per day. Planned utilization 
for the aircraft during the 1962 summer 
schedule is 12.14 hr. per day. 

• Cut in employment figures during Ni- 
colin’s term by a total of approximately 
2,600 persons to the present force of 
11,800—1,675 flight personnel, 10,125 
ground employes. Of those dropped, 
about 500 left on direct company initia- 
tive. The remainder simply were not 
replaced after they had fallen out as part 
of the normal turnover cycle. 

• Boost in individual output that has 
more than overcome the decline in em- 
ployment. With an 18% reduction in 
personnel, Nicolin estimates on the 
basis of available figures that total pro- 
duction during the summer schedule 
will increase by more than 15%. Broken 
down, this is a production jump per 
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employe of some 40%. This docs not 
mean that our employes are working 
harder," Nicolin says, ", . . they arc 
working more efficiently.” 

• Corresponding cut in overtime by 
“eliminating the (non-technical) work 
not necessary to be done.” While 
there are no specific figures available on 
these reductions, overtime reportedly 
has dropped by 40% in some areas 
over the past year. Citing one example, 
Nicolin points to a considerable decline 
in paper work, a byproduct of the 
streamlining effects. t)ver-all, he says, 
"If vou want to use the term, this is 
'Parkinson’s Law’ in reverse.” 

• Reduction in necessary spares inven- 
tory, largely as a result of the increased 
employe production rate and subse- 
quent yield. Again there are no specific 
figures, but Nicolin says the "upward 
trend (in inventory) has at least been 
changed to a downward trend.” He 
anticipates a further percentage decline 
per aircraft in the future. 

• General tightening in cost control 
procedures, methods and surveillance, 
largely a reflection of the above items 
but extending to almost every facet of 
the company as well. 

Resultant Cost Reductions 

These measures plus others on a 
smaller scale resulted in reductions for 
the first half of the present fiscal 
year of about S6 million below costs for 
the comparable period of the past year, 
while revenues remained at about the 
same level, $50.7 million. Despite this, 
losses for the period still will be sub- 
stantial, according to Nicolin, partially 
because of SAS's traditional sharp drop 
in traffic during the winter months, a 
decline that is markedly greater than 
that experienced by most other major 
international airlines. 

A number of decisions, "harsh” and 
"unharsh,” still remain to be made, 
and Nicolin concedes that "much needs 
to be done in all areas. ... 1 would 
not be surprised, if my successor has to 
face some major problems.” 

His successor is a hand-picked one, 
55-year-old Karl Nilsson, and there also 
is informed speculation here that 
Nicolin will be named to the SAS 
board where lie can continue to monitor 
progress of his measures. 

Nilsson, with no previous airline 
experience, was executive vice president 
of ASEA prior to joining SAS late last 
month and served as operating executive 
of the electronics firm during Nicolin's 
absence with the title of deputy presi- 

One of the hurdles Nilsson must 
overcome lies in the area of overhaul. 
As the flag carrier of three Scandinavian 
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nations whose governments also own 
substantial blocs of stock and have given 
the airline financial aid during its period 
of economic stress, SAS has been forced 
as one measure of national recognition 
to distribute its airframe and engine 
overhaul facilities among the capital 
cities— Stockholm, Copenhagen and 
Oslo. Such an arrangement seems clearly 
uneconomical (AW Mar. 20, 1961, 
p. 34), but a substitute plan satisfactory 
to the governments concerned has yet 
to be found. 

While avoiding any comment or ref- 
erence to the governmental problems 
involved, Nicolin will say only that 
"this is an area where something could 
be done. ... I don’t know what the 
solution will be.” 

A study of the problem, which hope- 
fully will produce an acceptable and 
workable solution, is now under way. 

Nicolin’s achievement in pushing 
through his management reorganization 
plan could serve as a benchmark, break- 
ing as it does with some of the time- 
honored concepts. The idea, or insist- 
ence, upon having an executive 
policy-making headquarters in each 
capital has been breached, and the 
program as such is part and parcel of 
what Nicolin considers his most im- 
portant achievement— the creation of a 
number of profit centers whose exact 
contribution to the airline as a whole 
can be accurately tabulated. 

Central Headquarters 

To implement his plan, Nicolin es- 
tablished a functioning central manage- 
ment headquarters in Stockholm 
through the creation of four new execu- 
tive vice presidencies and the elimina- 
tion of four others which were largely 
regional in nature. New posts are tech- 
nical, operations, marketing and finance. 

Heads of the national regions, for- 
merly executive vice presidents, have 
stepped down a notch on the organiza- 
tion chart to the position or vice 
presidents, relinquishing to a major de- 
gree their top-level policy responsibili- 
ties but gaining, in return, greater day- 
to-day operational autonomy. Each 
region will keep its own books with cor- 
responding profit and loss sheets. 

"In the past." Nicolin explained, "the 
regions haven’t had a separate profit 
and loss or balance sheet, and it was 
difficult to obtain an accurate picture. 
Now our operations have become more 
decentralized, whereas policy making is 
more centralized. . . . This actually 
was the effect of the reorganization. . . . 

"You gain a closer cost control, and 
in any big organization you need a 
setup that inspires people to perform. 
We should gain from the competitive- 
ness between the three regions." 

He also has extended the profit 
center — and profit motive — thesis 
throughout much of the company. 
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chopping off those activities which he 
felt were beyond redemption. As an 
example of the latter, the money-losing 
employe restaurants have been sold and 
are now run by a professional outside 
firm on a strict earn-as-you-go basis. 

The profit theme has been applied, 
among other places, to SAS’s $14-mil- 
lion jet engine overhaul facility at Lin- 
tawerken near Stockholm, which is now 
a separate division with the balance 
sheet to show financial success or fail- 
ure. Capable of handling considerably 
more work than it now has on hand, 
Lintawerken recently contracted to 
overhaul the Rolls-Royce Avon en- 
gines on Finnair's Sud Caravelle jet 
transports. It is actively seeking simi- 
lar outside projects. 

In parallel fashion, the airline’s ca- 
tering service has been established as 
a separate company expected to stand 
or fall on its own performance. SAS 
can, and does, buy from other caterers, 
and its caterer, in turn, is selling to 
other airlines and to restaurants in its 
efforts to show the needed profit. 

The sales organization also has been 
trimmed in another paring move, par- 
ticularly in the Far East where Thai 
Airways International has taken over 
as the SAS agent in a number of areas. 
SAS holds 30% of the Thai carrier’s 
stock, and an eventual anticipated 
breakthrough into the black by this 
carrier could help bolster the parent 
firm's financial standing. 

To help achieve this— and to increase 
utilization rates— SAS recently signed a 
lease-purchase agreement whereby TAI 
will share in the operation of the 
Scandinavian carrier’s two Convair 990 
medium-range jet transports (AW Apr. 
30, p. 49). Under present plans, SAS 
will operate the 990s over its southern 
route to the Far East on a twice-a-week 
service. Once there, the aircraft will be 
operated by TAI over its major route 


segments and then returned to SAS in 
time to meet the return schedule to 

The long-delayed arrival of the 990s 
will make it possible for SAS to take its 
DC-8s off the southern route, although 
they still will be operated over the Pole 
to the Far East, in time to meet the 
accelerated summer schedule over the 
North Atlantic. 

Explaining the TAI position, Nicolin 
says “it was necessary to get competitive 
equipment on some of their routes. 
Everyone else was flying jets, so they 
couldn’t continue using DC-6Bs." Of 
the three DC-6Bs TAI now has on lease 
from SAS for use over its international 
routes, one will be returned and, hope- 
fully, sold. 

By bolstering the utilization rates of 
its jet fleet, SAS managed to meet its 
major competition over the past year on 
an equal basis on most of its routes for 
the first time, even with the delay in 
delivery of the two 990s, which are just 
phasing in. This also was accomplished 
without any reduction in frequencies 
except for the elimination of one flight 
-a once-a-week sendee between Copen- 
hagen and Bangkok. Additionally, the 
DC-8s were placed on the South Amer- 
ican route as a replacement for piston 
equipment. 

Caravelle Usage 

SAS’s Caravelle fleet this summer will 
average 6.89 hr. a day as opposed to 6.6 
hr. last year with a bolstering 9.77 hr. 
from the newly-arrived 990s, including 
TAI's planned utilization. Utilization 
rates of the airline’s piston-engine fleet 
will decline accordingly, the Convair 
440s from 6.57 hr. last year to 5.87 hr.; 
the DC-7Cs from 8.6 hr. to 5.09 hr. 
All international routes outside Scandi- 
navia have been assigned solely to jets 
for the first time. 

Introduction of the 990s plus in- 
creased utilization will provide SAS with 
an estimated additional 15% in traffic 
capacity this summer, but Nicolin fore- 
sees little, if any, increase in over-all 
load factors, assuming that the produc- 
tion boost will provide additional pas- 
sengers but, temporarily, not enough to 
offset the added capacity. Company 
forecasts indicate a substantial load fac- 
tor upswing in the summer of 1963. 
Summer load factors for 1961, which 
Nicolin expects 1962 to more or less 
follow, were 52% on a company-wide 
basis. 

Nicolin also departs from the tradi- 
tional SAS position of promoting lower 
fares as an initial step toward attracting 
more passengers and, eventually, greater 
profits. He says: 

“Mv philosophy is that best results 
can be achieved by starting out to lower 
costs and then, if possible, lowering 
fares instead of vice-versa which has 
been the custom in the past.” 
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Hughes makes news 
in rotary wing flight ! 


Hardly more than a generation ago, practical 
rotary wing flight was largely a promise, 

Since just after World War II, when the Hughes 
Tool Company /Aircraft Bivision embarked on 
helicopter development, the industry has grown 
more capable of meeting the need for new and 
better craft. 

However, the contributions the rotary wing 
industry can make are just beginning. These 
examples of Hughes Tool accomplishments, and its 
plans for the future, demonstrate this fact. For, 
today, rotary wing flight holds the promise of 
revolutionizing man's transportation patterns. 
The Hughes Tool Company/Aircraft Division is 
putting all of the ingenuity, skill and resources at 
its command into making that promise a reality. 



Crane. Capable of lifting 47,000 lbs., the XH-17 
proved the feasibility and the advantages of jet 
power for rotary wing craft. Built and demon- 
strated at the Hughes Tool Company/Aircraft 
Division facilities in Culver City, California, the 
XH-17 flew numerous tests from 1952 through 
1955. This invaluable experience— in the techniques 
of jet engine installation, in the design of complex 
ducting, in the development of pressurized struc- 
tures— has led to several new Hughes advance- 
ments in turbine powered craft. 


The HO-2 Met or Exceeded All Guarantees. Designed 
specifically to meet the Army’s need for a low-cost, 
light two-place helicopter, the HO-2 prototypes 
were outstanding demonstrations of Hughes Tool 
Company capabilities. With a high power to weight 
ratio, small rotor diameter, rugged structure and 
over-all simplicity and integrity of design, the 
HO-2 easily met or exceeded all guarantees. 


✓ 



New Hughes 269A Cuts Commercial Helicopter Costs 
in Half. Now in volume production at Culver City, 
the Hughes 269A has met with immediate com- 
mercial success. At the low cost of $22,500 and 
delivering top performance at a 13/ per mile cost, 
the 269A fills an important civilian transportation 
need. Owners praise the 269A’s 360° visibility, its 
very high maneuverability, responsive controls, 
unusual stability and ability to get in and out of 
small areas. 



The HO-6— 4-Place LOH tor the U.S. Army. Winner 
of a development contract in the Army's Light 
Observation Helicopter program, Hughes Tool will 
deliver several HO-6 prototypes for evaluation. The 
HO-6 will have forward speeds in the 140 m.p.h. 
class. Its payload will exceed 1,000 lbs. Its compact 
size, small rotor diameter and folding blade fea- 
tures will enable it to operate from tight quarters 
and provide for easy concealment. Taken together, 
the HO-6’s capabilities promise exceptional per- 
formance over the mission spectrum, from combat 
recon through logistic support. 



Hughes 4-Place, Turbine-Powered 369 Civilian 
Helicopter. Adapted from the Hughes Tool Com- 
pany's HO-6 design for the Army, the 369 would 
fill the important need for a low-cost 4-place heli- 
copter for civilian use. It would offer the same high 
speeds and high load capacities as the HO-6. And 
compact size would allow more efficient operation 
for all types of applications. 



Revolutionary Hot Cycle Rotor System. Proven in 
recent 60-hour tests, this Hughes Hot Cycle Rotor 
System ducts the exhaust from the gasifier section 
of a T-64 turbine through the rotor blades. This ex- 
tremely simple and efficient pneumatic propulsion 
system results in favorable payload to weight ratio, 
lower over-all operating costs and new ease of 




Hughes Hot Cycle-Powered “Flying Crane." Utiliz- 
ing Hughes advanced propulsion system, this flying 
crane configuration could transport a payload of 
twenty tons for short flights. The performance 
advantages of the Hot Cycle Rotor System make 
this concept highly feasible — providing a lighter, 
more easily maintained, more efficient flying crane. 



The Hughes Military Compound Jet VTOL Transport. 

This advanced VTOL concept utilizes the efficien- 
cies of the Hughes Hot Cycle Rotor System to their 
fullest advantage. For lift, the hot gases are ex- 
pelled from the blades. For maximum speed in 
forward flight, the hot gases are diverted from the 
blades to two ducted fan propulsion units located 
on the fuselage. This compound configuration 
allows an aircraft weight of just 13,000 pounds 
with a correspondingly high 5 ton payload, 500 
nautical mile radius capability. Other advantages 
of such a military VTOL would include : self- 
deployment with a ferry range of 2,500 nautical 
miles, high cruise speed of 250 knots, multimission 
flexibility, low maintenance needs and lower cost 
operation due to the elimination of mechanical 
complexities. 



Outstanding Design and Production Capability. At 

Culver City, California, the Hughes Tool Company/ 
Aircraft Division has one of the industry’s most 
complete rotary wing facilities — now' producing 
Model 269A helicopters at a one per day rate in its 
over 400,000 square foot manufacturing area. 

The Hughes Tool Company /Aircraft Division has 
the imagination, the experience, and the produc- 
tion capabilities which will help keep it a leader in 
the rotary wing world of tomorrow. ,, 

Hughes Tool Company^Sx 
Aircraft Division, Culver City, CaliforniaN r 


AIRLINE OBSERVER 

► Aircraft operating through Federal Aviation Agency’s eastern region were 
involved in at least 40 near midair collisions during 1%2’s first quarter. 
During the last six months of 1961, 90 such incidents were reported to FAA. 
It was discovered that eastern region air traffic controllers posted one flight 
progress strip that showed an aircraft over an incorrect fix, failed to post three 
others, marked one strip incorrectly and violated FAA separation criteria in 
21 instances from Apr. 1, 1961, to Mar. 31, 1962. During that span, there 
were 96 incidents requiring disciplinary action. Of these, 82 involved repri- 
mands and only three resulted in controller demotion. 

► Military Air Transport Service is expected to award Fiscal 1963 commer- 
cial airlift contracts representing the largest single procurement in Air Force 
history. Initial purchase of overseas airlift for Fiscal 1963. now being negoti- 
ated, will be substantially larger than the initial Fiscal 1962 award of $48.4 
million. Through Apr. 30, MATS had parceled out a total of S123.9 mil- 
lion in Fiscal 1962 funds for commercial airlift procurement. This com- 
pares with $64 million in Fiscal 1960 and $81 million in Fiscal 1961. 

► Look for U. S. air carriers that contract with Military Air Transport Service 
to urge Air Force to underwrite "war risk" insurance clauses under which 
the airlines would be indemnified for losses resulting from combat action. 
In at least one recent instance, a trans|>ort operated by World Airways nar- 
rowly missed destruction in Saigon. South Vietnam, when the airfield on 
which it was parked was strafed. 

► International Transport Workers Federation has warned the Labor Depart- 
ment that it will support any strikes called by its affiliate, the Flight Engi- 
neers International Assn., over crew complement issues on Trans World 
Airlines and Pan American World Airways. FEIA has been legally free to 
strike Pan American for nearly a year and on June 2 will be legally free to 
strike both TWA and Eastern Air Lines. The engineers’ union contends 
that negotiations with all three airlines have ended because the companies 
prefer to await the final outcome of current arbitration talks between the 
Air Line Pilots Assn, and Pan American. 

► Passenger traffic on the North Atlantic showed a 20% increase during the 
first quarter of 1962. Number of scheduled flights increased 17% in the 
same period and available seat miles rose 24.3%, dropping load factors 1.7%. 
First-class load factor for the period was 32% while economy load factor was 
51.5%. Total of 311,021 passengers flew economy and 41,359 flew first 

► New television and telephone developments are threatening to make the 
need for air travel less urgent, Harry F. Guggenheim, chairman of the Cor- 
nell-Guggenheim Aviation Safety Center, warned last week. He said that 
new methods of transportation, such as monorail, and new means and 
devices for greater speed, comfort and safety being provided by land and 
sea transportation systems are creating new forms of competition for the 


► British European Airways scheduled services were back to normal last 
week after settlement of a strike by airline electricians who refused to work 
on aircraft instruments in a wage dispute (AW May 14, p. 41). BEA cut 
services in half and estimated the dispute cost it $300,000. 

► Russia’s Aeroflot and East Germany's Deutsche Lufthansa have placed 
twin-jet Tu-104s on their jointly-operated Berlin-Moscow run. The Tu-104s 
will make three round trips weekly. Service between Berlin and Moscow 
with four-turboprop Il-18s will continue as before. 

► Honolulu's new $27-million terminal complex at International Airport is 
now scheduled for opening in September. Postponement from the original 
July 2 target date pleases the airlines, since they did not want to get involved 
in the move during summer travel peak. 


SHORTLINES 


► Allegheny Airlines’ revenue passengers 
totaled 84,103 during April-a 23% in- 
crease over April, 1961. Cargo carried 
rose to 1.8 million lb. during April, for 
an increase of 36% over the same period 
last year, the airline said. 

► American Airlines’ Convair 990 air- 
craft on New York-Chicago routes have 
experienced an average load factor of 
72% during the first six weeks of opera- 
tion beginning Mar. 1 8, the airline said. 

► British customs officers arc asking 
flight pay for assignments to routes be- 
tween Prestwick and London, where 
their job is to keep overseas and domes- 
tic passengers from mixing and possibly 
passing dutiable goods. 

► Eastern Air Lines showed a $173,000 
net profit after taxes for the first quar- 
ter of 1962. This is the first March 
quarter profit since 1959, the airline 
said. Losses for first quarter of 1961 
were $3.5 million. 

► First part of the New Federal Avia- 
tion Regulations, a simplified, codified 
version of the FAA's regulatory material 
including the Civil Air Regulations, is 
now available from the Superintendent 
of Documents, Government Printing 
Office, Wash., 25, D. C. Part 1 con- 
tains definitions and abbreviations 
which will be standard in future parts 
of the regulations, which will be released 
within 12-18 months. All parts will 
be in loose leaf form to facilitate filing 
future amendments and additions. 

► Flying Tiger Line has begun coast- 
to-coast all-cargo service with CL-44 
turboprop aircraft. The CL-44 cuts 2 
hr. from the airline’s 1049H Constella- 
tion all-cargo schedules over the routes. 
Initial service is between New York, San 
Francisco and Los Angeles. 

► Japan and the United Arab Republic 
have signed a bilateral agreement which 
will allow Japan Airlines and United 
Arab Airlines to conduct Cairo-Tokyo 
service beginning this fall. 

► New Zealand’s severe shortage of air 
traffic controllers has brought C. H. N. 
Lcstrange, controller of air services, on a 
recruiting trip to London. New Zea- 
land requires controllers to have flight 
crew experience, thus limiting local re- 
cruitment. 

► U. S. citizens spent $600 million for 
overseas air transportation during 1961, 
compared with $296 million for ship 
travel, according to the Air Transport 
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A comprehensive electrical fuel control 
system for the Gnome gas turbine 
helicopter engine has been designed and 
developed by de Havilland. This compact, 
light and rugged equipment, which is 
now in full production, is one example 
of our advanced design and 
development capabilities. 

Similar modern techniques can be 
applied to all gas turbine control systems, 
to provide a very flexible method of 
combining many difficult control 
parameters. 


de Havilland Fuel Control Equipment 

RESEARCH • DESIGN • DEVELOPMENT • MANUFACTURE • WORLD-WIDE AFTER-SALES-SERVICE 


The de Havilland Aircraft Company Limited 


SPACE TECHNOLOGY 



SPIDER ASSEMBLY 


CLUSTER of 70-in. diameter fuel and liquid oxygen tanks around central 105-in. liquid-oxygen tank on Saturn first stage is visualized in 
this concept of SA-5 S-l stage by Vought Astronautics' artist. SA-5 will be first vehicle to embody stabilizing fins and will also flight-test 
National Aeronautics and Space Administration's Apollo three-man spacecraft mockup. 

Vought Producing C-l First Stage Tanks 


By Erwin J. Bulban 

Dallas, Tex.— Rigid quality control, 
which includes 100% X-ray inspection 
of 400 ft. of precision welding, marks 
production of the large fuel and oxid- 
izer tanks being built here by Ling- 
Tentco-Vought’s Astronautics Division 
for the Saturn C-l’s first stage. 

Vought Astronautics is fabricating 4- 
fucl and oxidizer tanks, each 70-in. dia. 
and six 105-in.-dia. liquid oxygen tanks 
for the C-l 's first stages for SA-5 through 
SA-8 plus a dynamic test stage (SA-D) 
under a 54,457,053 contract with Na- 
tional Aeronautics and Space Adminis- 
tration's Marshall Space Flight Center, 
Huntsville, Ala. 

Contract includes two spare 70-in.-dia. 
tanks and a spare 105-in. container. 
Kadi set will consist of a nine-tank 
cluster nearly 22 ft. in diameter of four 
70-in. RP-1 fuel tanks and four 70-in.- 
dia. liquid oxygen containers encircling 
a 105-in. liquid-oxygen container feed- 
ing C-l’s eight Rocketdyne S-l engines. 
Tanks arc about 62 ft. long. 

First delivery, a 70-in.-dia. unit, was 
made to Huntsville early last month. A 
similar container is scheduled to leave 
here this month. 

Containers arc essentially aluminum 
alloy components, a number of cylin- 
drical skin sections being welded to- 


gether and capped by hemispherical 
aluminum domes containing fittings for 
piping and valves. 

Dome sections are fabricated of 
50S6-A aluminum alloy half-inch plate 
which start out as an 35-in. square blank. 
Vacuum chucks hold the blanks onto a 
specially built 96-in. lathe where it is 
faced on both sides "and sculptured 
on one side to thicknesses varying from 
-425-in. at the edges to .156-in. at the 
center in preparation for shear form- 
ing. Tolerances of .005-in. are m.iin- 

Following contouring, the piece is 
then mounted on a mandrel on the 
same lathe for initial dishing. Mandrel 
is pre-heated to 650F to ease the form- 
ing process and gas torches play on the 
material to maintain its temperature to 
that of the mandrel while it is pre-spun, 
developing a roll-formed flange to a 
depth of 10 in. 

The dish-shaped pressure bulkhead is 
then stress-relieved in an autoclave and 
mounted on a hydrospin for shear form- 
ing to its final configuration, the flange 
being elongated during the 15-niin. 
process, resulting in the finished bulk- 
head having a depth of 36-in. 

Wall thickness tolerances are main- 
tained at plus or minus .008-in., al- 
though allowances are to ,0030-in. Bulk- 
head diameter tolerances achieved arc 


approximately .005-in. Tolerance of 
.0040-.0050 in. is achieved in con- 

After forming in the hvdrospin, the 
domes are returned to the 96-in. lathe 
for trimming and polishing. Chemical 
milling is then performed to reduce 
weight in non-critical areas. Because 
Vought’s hvdrospin equipment has a 
maximum capacity of 72-in., the domes 
for the 105-in. containers arc subcon- 
tracted to the Missile Air Division of 
U.S. Chem-Milling Co., Manhattan 
Beach, Calif. 

The 70-in. containers are made up of 
14 circular skin sections welded to- 
gether. These skin sections, of 5456 
aluminum alloy plate, start out as one- 
eighth to one-quarter-inch thick sheets 
3 vO-in. long x 58-in. wide. These are 
vacuum-clamped in a 12 x 30-ft. nu- 
merically controlled skin mill which con- 
tours the interior of the skin surface to 
reduce thickness in non-critical areas. 
Feed rate is 90-in. per minute with the 
cutting spindle turning at 3,600 rpm., 
with cutting tolerance of ± ,003-in. be- 
ing maintained. Two skin sections are 
cut simultaneously on the mill. 

After cutting, skins are roll-formed and 
then arc passed through four baths to 
dean them prior to longitudinal weld- 

individual skin sections are then 
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longitudinally welded on an external 
Pandjyris welder and then are taken to 
a lathe for trimming. 

Assembly of domes and circular skin 
sections into the 62-ft.-long tanks ba- 
sically consists of welding the domes 
into top and bottom skin sections and 
welding a sump with ports for loading 
or emptying fuel or oxygen to the aft 
section. The assembly containing the 
sump is mounted in a large circumfer- 
ential welder, with circular skin sections 
added on a positioning device as each 
successive section is welded to make 
up the completed tank. To maintain a 
high degree of quality control in all 
welding operations, a test strip approx- 
imately 24-in. long is welded prior to 
every production weld and this is taken 
to a lab for X-ray and tensile test for 
approval before each operation begins. 
Production Weld 

Completed production weld is then 
100% X-rayed on the spot following 
each production weld. Tungsten inert 
gas welding is utilized on the thinner- 
walled fuel tanks and metallic inert gas 
welding on the heavier liquid oxygen 
tanks— the tungsten process involving 
a.c.-balanced wave Airco equipment and 
the metallic work d.c. constant-arc volt- 
age Airco welding equipment. 

Welding is per ABMA (Armv Bal- 
listic Missile Agency l-PD-R-27 specifi- 
cation. Speed with metallic process is 
approximately 20 in./min.; with tung- 
sten approximately 1 5 in./min. 

Following assembly of the tank sec- 
tions into a single container, the tank 
is temporarily fitted with internal baf- 
fling and brackets and is then taken to 
a vertical 90-ft. hydrostatic test tower 
outside the assembly plant. Here the 
tank is loaded with distilled water and 
detergent, followed bv a rinse with 
de-ionized water. The pressure portion 
of the leak test is a two-hour process, 
with an initial one-hour cycle at 86 


psi. and then four 15 min. cycles at 78 
psi. Water contains fluorescent dyes to 
permit visual inspection for damage af- 
ter water is pumped out. 

Tank is returned to the plant's final 
assembly area where it is connected to 
a mobile "clean-room” for final installa- 
tion of fittings, bv personnel wearing 
lint-free nvlon clothing and masks. 

Tank is then returned to the hydro- 
static test tower where pressure tests 
arc again conducted and the container's 
internally mounted instrument probes 


arc calibrated with internal liquid at 
various levels. On this second pressure 
test only de-ionized water containing 
sodium dichromatc anti-corrosion ma- 
terial is used. Following successful test- 
ing the tank is then taken to the paint 
shop, then is weighed to determine 
center of gravity. 

Tanks are shipped to Huntsville in a 
special container designed and built at 
Vought to withstand 5g of shock in 
any direction, the tank being suspended 
by airsprings on its four lifting points. 
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Television has assumed a variety of important roles in military com- 
munications: perhaps none is as essential as in the activation of missile 
sites for America's Atlas defense complex. Dage RGS-10 television 
systems will soon be at every operational Atlas base across the nation. 

They will be needed for observation of fueling and test firing, surveil- 
lance and other key operations: the systems must perform under the 
most rugged environmental conditions possible for TV equipment. 

Why was the Dage RGS-10 system picked for this critical application? 

Recently, the Air Force and the Astronautics Division of General Dynam- 
ics performed a series of tests on several closed circuit TV systems to 
determine which could take the constant punishment encountered in 
Atlas Systems support . . . and still produce sharp, clear pictures. The 
Dage RGS-10 was the system that met all the following requirements: 

• Shock (MIL-E-5272B Proc. 2) and Vibration (MIL-E-5272B Proc. 1) 
Among other things, these two tests must prove that the camera can 
"take it" while directly mounted on aircraft or in missiles. 

• Explosion Proof (MIL-E-5272B Proc. 2) Certified that the camera 
can contain an internal explosion of 100/130 octane aviation gasoline. 

FOR THE ATLAS MISSILE 


• Satisfactory operation at light levels of less than one foot-candle 

• Satisfactory operation in temperatures from — 30°F. to -*-160°F. 

• Certified operation under noise levels of 150 db . . . permits direct, 
close range observation of rocket blasts. 

• Insignificant radio interference 


Here are a few other applications of Dage television systems: 


Observation of explosive materials 
Army Chemical Center— Maryland 
Boresight tracking 
Patrick Air Force Base— Florida 

Point Arguello— California 
Rocket engine test observation 
Red Stone Arsenal— Alabama 


Missile Pad observation 
NASA— Wallops Island, Virginia 
Reactor observation 
Hanford— Washington 
Eyes for remote controlled tank 
Fort Belvoir— Virginia 
All-weather runway observation 
Oceana Naval Air Station— Calif. 


Other features of the Dage RGS-10 camera: 


• 700 lines Horizontal Resolution at 10 me Bandwidth 

• Complete EIA synchronization and scanning exceeds FCC require- 
ments for commercial telecasting 

• Multiple camera systems, common or individual EIA sync generators 

• Completely transistorized construction 

• 17-Watt power requirement 

• Unlimited altitude operation 

• Optic system fully enclosed for complete protection 

• 4-lens turret, zoom lens, pan and tilt, and remote focus available 


The Dage Division of Thompson Ramo Wooldridge provides a wide 
range of cameras, controls, monitors and other equipment as well as 
complete systems engineering and field service. If you would like to 
learn more about the Dage RGS-10 and other Dage closed circuit 
systems and development capabilities . . . 

Contact the nearest Dage-TRW regional office— Atlanta, Washington, 
D.C., Los Angeles or Salt Lake City, (or) 


Contact Dage Division Direct— Michigan City, Indiana, (or) 


Check the Yellow Pages for your nearby Dage distributor. 



Thompson Ramo Wooldridge Inc. 





LOW POWER 
SILICON 
DIGITAL 
MODULES 


ENVIRONMENTALLY PROVED ... AVAILABLE NOW! 


Delco Radio’s new silicon digital modules operate on less than 4 mw. of power 
per logic stage. They are rugged enough to withstand extreme environmental conditions 
and are small and lightweight. Encapsulated in light foamy epoxy, each module weighs 
less than 12 grams and occupies less than one-half cubic inch. The basic set of modules 
includes a bistable multivibrator, a diode NOR gate, a power driver, a monostable multivi- 
brator and an astable multivibrator. From these basic units larger computer subassemblies 
can be assembled, such as shift registers, adders, binary counters, decimal counters 
and timing devices. A range of applications— from small scale switching circuits to 
large computers can be satisfied with these modules. Environmentally proved to: 



Soviets Describe Bioastronautic Studies 


(Soviet scientists V. V. Parin and O. G. 
Cazcnko presented papers summarizing the 
biological experiments on Soviet spate ship 
satellites 2, 3, 4, and 5 during the life s 


ices was made in flight and the functioning 
f some executive mechanisms checked up. 
In particular, the following indices of the 


: Third fiiteruational arterial pi 


Space Science Svmposium, sponsored by the 
Committee on Space Research of the inter- 
national Council of Scientific Unions, at 
Washington. D.C.. on May 3. Medical re- 
sults from the maimed flights of space ships 
Vostok 1 and 2 will follow in a subsequent 


sph ygmogram, - 


: other in 


KV! 


Medico-biological 
space ships-satellitcs were 
the following main tasks: 


factors on different living organisms. 

• To investigate the peculiarities of the work 
and efficiency of the life sustaining system. 

• To studv the functioning and reliability 
of the work of the systems ensuring descent 
and landing conditions safe for living or- 
ganisms and also the methods of detection 
and delivery of the apparatus with biological 
objects to controlled conditions. 

The technique and conditions of conduct- 
ing the experiments had some peculiarities. 


d flight 


) the action of flight factors, the 
a of the initial functional con- 
dition, the training for the supposed con- 
ditions of the flight experiment. Two control 
groups corresponded to each test animal 
group. One of these groups was located and 
examined under laboratory conditions for 
the whole time of preparing and conducting 
the flight experiment. The other group was 
subjected to the same effects as the test 
group with the exception of the space flight 

Female dogs' weighing 5-6 kg, laboratory 
rats, white and black mice (C57 line), guinea 
pigs, frogs, fruit flics, higher plants (trade- 
seance), dry seeds (wheat, peas, onion, maize, 
nvgclla) and sprouts of plants at different 
stages of development, snail’s spawn, uni- 
cellular algae (chlorclla). human and rabbit 
tissue cultures, cutaneous transplantatcs, bac- 
terial cultures, viruses, phages, preparations 
of cellular nuclei and cellular cvtoplasma, 
ferments and biochemical structures (dcsoxy 
ribonucleic acid) served as biological objects. 

During the whole flight normal baromet- 
rical pressure (760 ±10 mm. Mg) was main- 
tained in the sealed cabin of the ship, the 
oxygen content was about 21-24%, relative 
humiditv was from 35 to 50% and tempera- 
ture amounted to 18 ± 3” Centigrade. 

Biological objects which needed rigid 
temperature regime were placed in thermo- 
slats. Dogs, bv means of the automatic device 
were fed by' special jelly-like food, small 
laboratory animals had access to food and 
water if necessary. Microscopic objects de- 
veloped on liquid or solid feeding media, 
whichever was most favorable. To increase 
the radiosensitivity some objects were kept 
in the atmosphere enriched by oxygen. 

By means of biotelemctrv systems the 
registration of hygiene and physiological in- 
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Prof. Vasili V. Parin (pictured above) is 
academic secretary of the USSR Acad 
of Medical Sciences and director of the 
Institute of Normal and Pathological 
Physiology in Moscow. He was educated 
at the universities of Kazan and Pcjm. 
and has authored several works on the 
physiology of the cardiac vascular sys 
Prof. O. G. Gazcnko, a member of the 
academy of sciences and holder of doc- 


ibnlar mechanisms. Since organizi 
f the Soviet space effort. Prof. Gaz 
as concentrated on studying the effects 


under zero-gravity 


which was recorded by special 


jeets were subjected , „ . 

chemical, immunological, cytological, genetic 
and microbiological investigations. 
Physiological Studies 
Physiological studies were carried out 
on six dogs, four of which made a 24-hr. 

wo orbited the earth one time, 
>r. the condition of cardiovascu- 
lar. respiration and muscular systems were 
investigated at different stages of flight: at 
the boost stage before placing the Slip in 
orbit, in orbital stage (weightlessness), at the 
descent and landing stages, and also in the 
period of after-action. 

Reactions of the cardi 
respiration of the majority of animals turned 
to be of one type. For the boost stage typi- 
cal were changes which characterized the 
state of some functional strain of these sys- 

C Under weightlessness in 8-10 hr. of flight, 
functional changes of vegetative functions, 
(relative decrease of the systolic index, 
changes in the shape of the wave T, etc.). 


The a 


g fields. 


. Besides, the n 
■as controlled by m 
eras of side and fr< 


s of n 


of television films 
with the corresponding portions of the acto- 
gram recorded by means of telemetry sys- 
tems. The actogram ensured the possibility 
of objective evaluation of motions visible on 
” ’ 1 ‘ film according to amplitude 


. Let u 




give h; 


d made at 

Sr 




avior of th 

space ship 2 flight. So. at the beginning t 
weightlessness the dog hung in the a 
’ ’ attempt to touch the floor b 

the paws touched the floe 
cd all its muscles. The hin 
short-time impulse, devi 
constant static stress which firmly fixed th 
dog’s position. All this shows the complete 
retention of rapid and adequate reactions 
of the animal to such an unusual stimulant 
as weightlessness is. 

Analysis of television close-ups and of 
telemetry information, approximately in 12 
hr. of flight under weightlessness, did not 
reveal any significant disorders of the co- 
ordination of the dog’s motions. The 
absence of the support made the dog’s mo- 
tions not always rapid, since the paws some- 
times slid on the floor. It is natural that 
for a short time interval it is difficult to 

lions caused by different situations. 

However, a definite tendency was observed 

motions, for instance, motions at the fixa- 
tion of the body position. 

Analysis of stresses developed by the ani- 
mal under weightlessness for fixation of the 
body has shown that after several hundreds 
of exercises the animal begins to solve this 
problem with minimum waste of energy. 

It should be added that the definite 
spontaneous pulsation of the muscles of 
the back extremities of the guinea pig which 
had been aboard space ship 4 was observed 
during the first 10 days after recovery to 

The changes turned out to be little 
expressed in control animals and were ob- 
served only during the first i 

The state of the high nerve 
two laboratory rats which made their flight 
aboard space si 

conditioned reflexes of the abovc-i 
guinea pig did not change cither. 

The data obtained made it possible to 
suppose that functional changes in the cen- 
to the sphere of the motor apparatus. 

Prolonged investigations of test ^animals 

did not reveal any pathological disorders or 
changes of physiological functions. One of 

59 


after 


night 

nvestigated. 'lire 
technique did not reveal clianges 
d to the control animals. Inc 







Any or all 
Time Codes... 


ASTRODATA can give you, in one standard in- 
strument at standard instrument prices, any pres- 
ently used time code format or up to 8 codes 
simultaneously. You can choose from more than 
30 standard options, all immediately available 
off-the-shelf. Only Astrodata can honestly make 
this offer. 

Astrodata’s complete line of solid state time code 
equipment is built to MIL requirements around 
modular plug-in circuit cards. Right now cards 
are on the shelf for all time code formats in use 
today, including IRIG Members A, B, C, and D; 
NASA 36-, 28- and 20-bit; Atlantic and Pacific 
Missile Ranges, Eglin, White Sands, etc. 

Using these standard modules, and combinations 
thereof, Astrodata supplies "custom” generators/ 
translators in the shortest possible time and for 
the lowest possible price. No costly engineering 
design is involved. 



Astrodata’s approach also avoids early obsoles- 
cense. The user can add and subtract modules 
with ease; instead of a complete new generator 
or translator, he orders new cards as he would 
spare parts. As new code formats are developed, 
Astrodata develops new plug-ins at once. 

We invite you to investigate, and will be happy 
to supply names of customers in your area. 
Example of Astrodata Time Code Equipment 



SERIES 6190 TIME CODE GENERATOR 


Available (or generating all time code formats; stabil- 
ity, 1 part in 108 per day with internal frequency 
standard, also precise synchronization to external 
frequency standards; multiple, simultaneous serial 
lime code outputs; 8 simultaneous pulse rate outputs. 
(1 me per second to 1 per minute); 3 optional inter- 
changeable plug-in power supplies (60 cps, 400 cps. 
28 v/dc); completely transistorized. 


*-*- Epsco-West 

ANAHEIM, CALIFORNIA 


A combination of biochemical tests con- 
siderably varying under the action of stress- 
factors and ionizing irradiation was used to 
study biological action of space radiation and 
other factors of flight. 

Tire albumin composition of the blood, 
its non-specific cholinesterase activity, the 
content of 21-OW-20 ketosteroids and inter- 
mediate products of the metabolism of 
nucleic acids (desoxyevtidin and other sub- 
stances) in urine [were examined]. 

Biochemical changes of different intensity 
u-crc revealed when dogs were tested and 
also before and after flight in geophysical 
rockets and ships-satcllitcs. 
e-_ _e. | C c g ccf under laboratory con- 



In contrast to this at multiple ai 
the above mentioned factors in a number of 
cases the dystrophic condition was revealed 
for which a stable increase of the concen- 
tration of scrum mucoid and alpha-2- 
globulins in the blood was typical and also 
a decrease of the total quantity *' ( — *—*- 


made by animals aboard high-altitude geo- 
physical rockets. 

Examination of two dogs, which made 
short-term (one circuit) flights aboard ships- 
satcllitcs 4 and 5. did not reveal any dis- 
orders in the metabolism as compared to the 
control group of animals. 

Analysis of the blood and urine of the 
tested dogs, rats and mice which made a 
24-hr. orbital flight revealed cl 


the : 


\s after i 




This printed circuit disc is the "face” 
of a clock that tells time in digital code 

... or any code your computer, control system, or data proc- 
essing device needs to keep it properly in touch with the 
world of real time.— A. W. Haydon is a company of infinite 
variation when it comes to such analog-to-digital converters, 
or "binary encoders". Time periods range from seconds to 
weeks. Sizes range from miniature to large. They come sealed, 
enclosed or open, with AC, DC, or pulse drive, and with an 
imposing variety of accessory equipment.— The model shown 
is for commerical use. It provides a discrete signal for each 
two-minute interval over a 28-day period. It is used, among 
other places, in an automatic parking lot ticket computing 
system.- This and several other time code generators are 
described in Technical Brochure SP9-2. It’s yours for the ask- 


ing. Similar solid-state devices can be 
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Raytheon j Laser Military Systems Applications 


One of the first to develop an operating laser, 
Raytheon has since directed its efforts toward high 
energy lasers for systems applications. Ruby, other 
solid-state materials and gas lasers are being studied 
to determine their ability to produce pulsed or cw 
coherent light. Raytheon’s extensive background in 
designing power supplies for high power microwave 
equipment has rapidly advanced its laser development. 
Application of laser principles now being explored 
at Raytheon include communications, illumination, 


aids in imaging, underwater systems, airborne altim- 
etry, guidance/velocity sensing, ranging/detection 
systems and weaponry. 

On request, Raytheon will demonstrate its equipment 
and discuss laser military and systems applications. 
For complete details, write: Raytheon Company, 
Equipment Division, Department 8039, Wayland, 
Massachusetts. 

EgAYTHEONJ 


Apparently single short-term space flights 
ol animals do not cause irreversible changes 

Analysis of peripheral blood of test dogs, 
rats and mice did not show any pathological 
changes of white and red elements of the 
blood and the content of hemoglobin. In 
a number of cases after flight, rapidly dis- 
appearing variations of the number of leu- 
cocytes were revealed. 

Immunological investigations have shown 
that one-time action of accelerations and 
vibrations affect chiefly the absorbing func- 
tion of neutrophils. For instance, accelera- 
tion of 2 units leads to activation of the 
phagocytic ability, and acceleration of 6-12 
units reduces not only absorbing, but also 
digesting ability of neutrophils. Bactericide 
properties of the shin relative to B.coli in- 
crease as a result of accelerations and vibra- 
tions. 

No change of the natural cutaneous 
microflora and bactericide properties of the 
plasma at the said actions was observed. 

After flight aboard space ship 2. wave- 
like variations of the indices of the im- 
munobiological rcactivencss of both dogs 
were observed when the periods of depres- 
sion of antimicrobc functions alternated with 
their activation. 

The decrease of the number of microbes 
on the skin, the increase of bactericide 
property of the skin and the activation of 
the phagocytic function of neutrophils 
should be considered as the most significant 
change of the dog's reactiveness. 

In one-two months immunological rcac- 
tivcncss reached the level of average indices. 
The wave-like, but less expressed change of 
the rcactivencss is revealed in dogs which 
made flights aboard space ships satellites 4 
and 5. 

Remarkable is the fact of decreasing 
the immunological rcactivencss of the ani- 
mals at repeated effects after training. 

Cytological and histological investigations 
were conducted on sexually mature mice of 
both sexes {brccdlcss and of pure C57 line). 
Blood-forming organs, the central nervous 
system, the heart, respiration organs, etc.. 

In the cells of the marrow of the mice 
which were aboard space ship-satellite 2 an 
increase of chromosome violations was re- 
vealed at the stage of the anaphase of mi- 
totic division as compared to the control. 
For instance, the chromosome violations of 
the test party of animals amounted to 
7-1 0",'. of the number of the cells investi- 

^ Considerable was also the difference in 
the chromosome violations of the cells of 
the marrow of the mice which made space 
flight and were irradiated by gamma-rays and 
neutrons of the total dose" of 50 roentgens. 

In the cells of the marrow of the mice 
which returned from flight, fragmentation 
was almost completely absent at the chromo- 
some reconstructions and the chromosome 
violations were apparently not the result of 
the rupture of chromosomes, but of their 
sticking and consequent incorrect diver- 


Besides, the morphological analysis of the 
mice’ marrow revealed an increase of 
mielopoese with the appearance of young 



A PRODUCT OF DELAVAN EXPERIENCE 


The Lycoming T53 small gas tur- 
bine engine is currently in use 
on helicopters, observation aircraft 
and in Marine and industrial ap- 
plications. This is the fuel injection 
nozzle developed by Delavan for 
the T53. 

If one word were chosen to sum 
up the reason for Delavan’s suc- 
cess on this fuel nozzle program, 
that word would have to be ex- 

highly functional, reliable fuel de- 
livery and metering devices; ex- 


ing of the intricate and precise 
parts that make up a fuel nozzle, 
and experience in controlling the 
quality and performance of these 
devices on a mass scale. 

Add this experience to Delavan’s 
willingness to react quickly to the 
urgent needs of a dynamic indus- 
try and the results are always the 
same . . . excellent quality, a good 
delivery record, and reasonable 
prices. Be sure Delavan is a part 
of your engine program. 



oel* warn 


WEST DES MOINES, IOWA 
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Available in the standard mill products, Republic Precipitation Hardenable Stainless Steels combine 
strength with the formability and corrosion resistance of other stainless grades. Higher developed 
strengths remain high at elevated temperatures. 

Republic PH 15-7 Mo‘ for missiles and aircraft offers excellent mechanical properties to 800°F. 

Republic A-286 for jet engine and turbine parts such as wheels, blades, frames, and housings provides 
high notch toughness at temperatures even beyond 1200 °F. 

Republic 17-4 PH* for shafts, gears, pins, and other components requires only a one-hour heat treatment 
at 900 °F. to develop its full strength (ultimate tensile strength to over 200,000 psi). 

Republic 17-7 PH* for pressure tanks, bellows, springs, and other applications provides better corrosion 
resistance than the hardenable grades of chromium stainless. 

Mail the coupon at right for a copy of Republic’s new PH Stainless Steels booklet. Republic is the 
world’s largest producer of alloy and stainless steels. Metallurgists will help you select and apply the PH 
Stainless Steel best suited to requirements. Call your nearest Republic sales office or send the coupon. 


PH Stainless Steels: 32-page booklet 
covers types, available forms and condi- 
tions, heat treatments, properties, and 
fabricating methods. Send for your free 
copy today. 


REPUBLIC STEEL 

Cleveland 1, Ohio 




Have a Metallurgist call: 





Turn right at Orion 

Stretching a point? Not really. Although the constellation 
Orion is more than 240 light years away, two of its stars, 
Bellatrix and Rigel, stand out as logical navigation points 
for space missions. 

Norden has built and tested two key components for 
space missions requiring stellar inertial guidance: (1) An 
all-attitude, four-gimbal inertial platform scaled to meet 
space vehicle size and weight requirements. (2) An accurate 
star angle sensor which, through star-fix checks at periodic 
intervals, can correct platform drift. These self-contained 
instruments emit no signals and require no earthly con- 
tact, yet they could maintain the path of a craft through 
space indefinitely. 

Producing inertial platforms and star tracking devices 
for stellar inertial guidance systems is evidence of the kind 
of engineering foresight Norden consistently applies to 
one primary mission . . . Extending Man’s Capabilities. 


Norden — 




Project Fire to Study High-Speed Re-entry 

Planned trajectory of Project Fire re-entry vehicle will give National Aeronautics and Space 

spacecraft re-enter atmosphere at 25.000 mph., as when returning from lunar missions. 
Republic Aviation Co. is building two Project Fire spacecraft for launch from Cape Canav- 
eral. Fla., on a ballistic trajectory. An Antarcs rocket motor will drive the spacecraft back into 
the atmosphere. Each spacecraft will use different instrumentation; no recovery is planned 
(AW Feb. 19, p. 27). Test will measure effect on materials, structures, radio propagation. 
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; elp solve the environmental prob- 
lem. Inquire: Defense Products Divi- 
sion, American Air Filter Co., Inc., 
310 Third Street, Rock Island, Illinois, 
Phone 788-9311. 
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We put the earth and the moon in this box -and backed off a billion miles 


This is an earth-moon simulator developed by Northrop. 
As its name implies, it shows us how the earth, or the 
earth-moon system, would look to an observer in space, 
from 80,000 miles all the way out to 1 billion miles. It 
was built to test the sensing devices which space vehicles 
use to track the earth, so they can guide themselves 
and point their communications antennas at the earth. 


The earth-moon simulator is not only an important 
research tool, but also a major step toward quality con- 
trol in space systems. It was designed and built by the 
Nortronics Division of Northrop. It will be used by Cal- 
tech’s Jet Propulsion Laboratory, contractor to the Na- 
tional Aeronautics and 
Space Administration. !■ ■ ■ I II 


about unfavorable biological action of space 
flight. However, it should be borne in mind 
that these data should be considered as 

gica)' objects, indices and methods of in- 
vestigations. Further work is in store to 

material obtnTc^'Bcsidcr'ii should bc"re- 
marked that present conclusions ate valid 
only for concrete conditions of the con- 
ducted flight experiments since the orbits of 
space ships-satellites were below the earth’s 
radiation belts, and the duration of flight 


Test Results 


a result of flight experiments with an- 
i aboard, space ships-satellites scientific 

lanncd space flight. 

program of the selecting and training 


onsly with the medico-biological experi- 
ments with animals. 

Pilots Y. A. Gagarin and C. S. Titos- were 
chosen for the realization of the first flights. 


L-T-V Wins USAF 
Metal Study Contract 

Dallas, Tex.— Extensive research in 
metals forming will be carried out by 
Ling-Temco-Vought, Inc., under a 
$270,000 contract from USAF’s manu- 
facturing technology laboratory of the 
Aeronautical Systems Division. 

The analytical studies will cover the 
best techniques presently available and 
determine requirements for future 
methods and processes utilizing such 
materials as stainless steels, titaniums, 
beryllium, tool steels, super alloys of 
nickel and cobalt and refractory alloys 
of molybdenum, columbium and tung- 
sten. These materials will be formed in 
temperatures of up to 2.500F and rub- 
ber-formed at pressures up to 50,000 
psi. 

High-velocity techniques will also 
be investigated using explosive, electro- 
magnetic, electrohydraulic and pneu- 
matic-mechanical processes. 


NASA Contracts 


National Aeronautics and Space Ad- 
ministration recently awarded the fol- 
lowing contracts and research grants: 





Diameter: 102". . . 
Load Capacity: 90,000 lbs. 
Accuracy: 

±5 Seconds of Arc! 


Yes, Machine Products has done 
it again! It's one of the largest 
precision horizontal tables ever 
built. Yet, in spite of its size, posi- 
tioning within 5 seconds of arc . . . 
certified by auto-collimator ... is 
easily attainable! Preliminary rota- 
tion positioning, OOO'-JSS 0 , is 
achieved by visible counter. Final 
minute and second adjustments arc 
made microscopically on a pre- 
cision-graduated ring. 

This table, an explosion-proof 
model, also features . . . variable 
speed motor drive from 0 to Vs 
RPM (108" per min.) . . . high 
capacity cone worm gearing with 
positive backlash controls . . . fail- 
safe, self-locking braking. 

Machine Products horizontal tables 
are available in 7 sizes, in table 



dimensions from 18" to 120” (im- 
mediately above, a 60" explosion- 
proof model). And in each size, 
many model options are offered 
. . . from free wheeling to pro- 
grammed positioning. Write for 
complete details today. 


mnCHIHE PRODUETS 

CORPORATION 

6771 EAST McNICHOLS ROAD 
DETROIT 12, MICHIGAN 
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How to power Venus-bound space probes? 

Ryan Aerospace is producing lightweight solar panels which will support 
thousands of tiny photoelectric cells to harness the sun's energy in space. The 
cells will generate the electrical power needed for the controls, experimental 
and communications systems of Venus space probes and earth satellites. 

With broad experience in systems management, Ryan engineers are develop- 
ing power systems, communications systems, and advanced space structures to 
meet the requirements of space vehicle programs. These capabilities are geared 
to last reaction time in keeping with the demands of planetary orbits and sudden 
shifts in program schedules. 

Flexible, fast-moving Ryan is also making significant contributions in the areas 
of V/STOL aircraft, Doppler sensing and navigation systems, and Flex Wing 
applications. And Ryan is the world's largest producer of jet target systems for 
the Armed Services. 

Your inquiry is invited concerning the total capability of Ryan Aerospace and 
Ryan Electronics in space age design, development and fabrication. 


RYA N 

AEROSPACE 


RYAN AERONAUTICAL COMPANY, SAN DIEGO, CALIFORNIA 



Isolator + Klystron = Iso-Klystron 


Announcing an innovation from Eimac: the Iso-Klystron. A superior reflex klystron matched 
with ferrite isolator — in a unified package of optimum design. Time saved, performance 
improved. Three Eimac Iso-Klystrons are now available: X-band 1K20 series, C-band X-1079, 
fixed frequency C-band 1K75CS. And four more are on the way. Another example of how 
Eimac meets tomorrow’s tube needs today. Another reason to keep your eye on Eimac — for 
advanced microwave tubes, high power klystrons, power grid tubes, accessories, i 
Eitel-McCullough, Inc., San Carlos, California. Subsidiaries: Eitel-McCullough, S.A., jt 
Geneva, Switzerland; Nat’l Electronics, Geneva, III. keep YOUR eye on 








MAXIMUM VERSATILITY pm ECONOMY 

taCt BUILDING-BLOCK DESIGN GIVES YOU BOTH! 


TACT is a universally applicable transistor 
and component tester that will meet both pres- 
ent and future requirements without undue 
investment. It is a sequentially controlled sys- 
tem which advances through as many as 24 
test parameters, applying pre-programmed 
test limits and visually reading out and/or 
recording measured results. Time-proved test 
circuitry is combined with punched-card pro- 
gramming to produce a highly accurate sys- 
tem of high sequential testing speeds. 

TACT systems won’t become obsolete — can 
be expanded to accommodate future tests or 
extended to testing printed circuit boards, 
modular circuits, etc. 


High Testing Accuracy results from reduction 
of readout and signal cable leakage and inter- 
ference. Test circuitry cabling has been re- 
duced to approximately one-tenth of other 
designs offering similar testing capabilities. 
Repeatability of Testing is maximized by 
punched-card programming and remote con- 
trol of common test circuitry. Program cards 
can be retained and used indefinitely, assur- 
ing high repeatability and a permanent record 
of test conditions. 

Nontechnical Personnel can operate TACT 
systems with minimum training. Repx-ogram- 
ming can be accomplished in minutes without 
circuit board or plug-in unit changes. 


APPARATUS DIVISION 


AND DALLAS. TEXAS 



Texas Instruments 

INCORPORATED 

3609 BUFFALO SPEEDWAY 
P. O. BOX 6027 HOUSTON 6. TEXAS 
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New Data System Proposed for Space 


By Philip J. Klass 

Washington— An integrated data 

processing system for use in manned 
space vehicles to enable the crew to 
function more effectively with less de- 
pendence upon earth-based facilities 
will be proposed here this week at the 
National Telemetering Conference bv 
George G. Iloberg, American Bosch 
Anna Corp. 

The system is intended to provide 
a number of functions which other- 
wise would be performed by separate 
subsystems in the vehicle and on the 
earth. These include: 

• Automatic performance monitoring 
of space vehicle subsystems and en- 
vironment, both internal and external, 
to select and display for the crew those 
of major importance. 

• Automatic data processing of meas- 
urements of vehicle performance and 
environment so that only the significant 
data need be transmitted back to earth 
to conserve vehicle electric power. 

• Automatic checkout of vehicle sub- 
systems during prelaunch, in-flight and 
lunar return pre-launch operations. 

• Mission simulation in the actual 
vehicle for crew training. 

The proposed system, a joint effort of 
the Tele-Dynamics and Anna divisions 
of American Bosch Anna Corp., is 
called Daemon. This is an acronym 
from Data Adaptive Evaluator and 
Monitor, as well as the name of the 
deity of Greek mythology who sewed 
as a guardian over the lives and fortunes 

As space vehicles probe out to dis- 
tances measured in hundreds of thou- 
sands or millions of miles from the 


earth, the power required to transmit 
large amounts of data back to earth 
for processing to determine how the 
mission is proceeding becomes pro- 
hibitively large with present payload 
limitations. 

This suggests that it may be more 
economical and feasible to place the 
data processing equipment on board the 
vehicle itself and transmit back only 
the significant processed data. Ad- 
ditionally, this approach would reduce 
the lag time in making such conditions 
or trends known to the crew and make 
it less dependent upon communica- 
tions with the earth. 

Although the desirability of on-board 
data processing lias been recognized, 
the computer capacity required, com- 
parable to an IBM 7090, lias made the 
concept impractical until the recent 
advent of micro-miniaturized compo- 
nents and integrated microcircuitrv, ac- 
cording to Iloberg. 

American Bosch Anna studies indi- 
cate that a Daemon system, including 
a general purpose computer, a special 
purpose data processor, a television type 
vehicle display and associated equip- 
ment would weigh about 1 50 lb., occupy 
approximately 3.7 cu. ft., and consume 
less than 300 watts of power. Deducting 
the size, weight and power consump- 
tion of conventional subsystems re- 
placed by the integrated system indi- 
cates a "net cost” of about 0.5 cu. ft., 
28 lb. and 132 watts, Iloberg said. 

These size and weight figures are 
based on using conventional micro- 
miniature components, both active and 
passive types, which are currently avail- 
able. 

Use of thin-film or semiconductor 


integrated microcireuitry would permit 
a reduction in these figures. 

The proposed system is based on 
the use of a standard TV tvpc monitor 
for display of all significant data in the 
space vehicle cockpit. This would 
eliminate the need for a number of 
individual panel instruments and permit 
display of only that data of interest 
to the crew at the moment. 

There would be two display scopes, 
one for the pilot and one for the co- 
pilot, with individual control panels 
enabling each to call out and display 
information of interest. 

When the computer is not occupied 
with crew-assigned tasks, it will run 
through a roll-call check on the per- 
formance of all subsystems, testing them 
against pre-stored “go, no-go" criteria. 
When an out-of-tolerance condition is 
detected, an alert alarm will sound and 
the situation involved will be displayed 
on one of the scopes. 

The use of scope type displays, with 
an associated signal generator, permits 
wide flexibility in the display format. 
For example, if the emergency con- 
dition involves excessive temperature 
at one or more points on the vehicle’s 
surface, the display can take the fonn 
of an outline of the vehicle in which 
the temperature at each sensor location 
is shown. Or if the fault is in the elec- 
tric supply, a pictorial display of the 
electrical distribution system can be 
shown with voltages indicated at critical 
points. Availability of data processing 
equipment on board the vehicle is ex- 
pected to be particularly valuable for 
conserving transmitter power drain be- 
cause of its ability to reduce the amount 
of data which must be telemetered back 
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AT RADIATION, CHALLENGE IS OPPORTUNITY 

Example: Three satellites, three breakthroughs 


PCM telemetry technology moves a step forward each time 
Radiation Incorporated engineers solve challenging telemetry 
problems of advanced projects. These include Nimbus, Telstar, 
and most recently, NASA's Orbiting Astronomical Observa- 
tory. This for-out "observatory" will provide astronomers with 
a vantage point unobstructed by our atmosphere. 

The two-unit OAO PCM system is constructed with unique 
fail-safe redundant circuitry for long life and handles both 
experimental and operational information. Although it has a 
688-channel capacity, the system requires less than 6 watts and 
weighs less than 60 pounds! The digital circuitry has a satisfac- 
tory operating probability of 98% lor one year in orbit. 


Radiation's unique capability in PCM and ground support 
equipment dates back to 1954 when our engineers pioneered 
the first oirborne system. If you're the kind of engineer who 
wants the opportunity to work in an environment where crea- 
tivity is welcomed, send your resume or write for details. 
Personnel Director, Dept. SA-6, Radiation Incorporated, Mel- 
bourne, Florida. Radiation is an equal opportunity employer. 


I RADIATION 



to the earth. Instead of reporting back 
on the performance of all major sub- 
systems, the on-board equipment can 
compare performance against pre-stored 
limits and telemeter back a brief “all’s 
well" signal except where there is devia- 
tion from expected performance. 

For adverse performance conditions, 
the Daemon system crfiild transmit 
lack not merely the current situation 
report but a trend situation report as 
well. For example, if vehicle cabin 
temperature has risen above expected 
values, it is important to know the rate 
at which the temperature is rising. 
This is the sort of processed informa- 
tion which Daemon can provide with 
its on-board data processing equipment. 

The proposed Daemon data processor 
would consist of two internally pro- 
gramed computers. One, a high-speed 
general-purpose serial machine with a 
large selectively addressed internal 
memory and a magnetic tape program 
library, would be used to control the 
second computer, a very high-speed ma- 
chine, which would handle the process- 
ing of data obtained from dozens of 
sensors on board the vehicle. 

A prototype micro-miniature com- 
puter, recently built by Anna, is repre- 
sentative of the general purpose ma- 
chine which could perform the Daemon 
control function. The machine has a 
basic clock rate of 1 me., performs an 
addition in 27 microseconds, multipli- 


cation in 135 microseconds and division 
in 32-1 microseconds, including access 
time of three microseconds. Word size 
is 22 bits. Present machine has a core 
memory with a capacity for 2,048 words, 
which probably would be increased to 
8,192 words to handle the Daemon 
function. The machine is constructed 
from commercially available micro- 
miniature components and weighs less 
than 30 lb. 

The second machine, used for process- 
ing of measured data, would also op- 
erate at a 1 me. clock frequency but 
would have an addition time of only 
nine microseconds, a subtraction time 


of six microseconds and memory access 
time of three microseconds. 

It is not foreseen that Daemon 
would be used to provide navigation 
computation sendee. However, it could 
be used as an emergency back-up to the 
primary guidance computer. 

The report on Daemon to be de- 
livered here at the National Telemeter- 
ing Conference is jointly authored by 
Ilobcrg, chief engineer of the Tele- 
Dynamics Division, Leonard Finkel, 
assistant chief engineer of Tele-Dy- 
namics, and Thomas J. Carr, head of 
the Atlas systems analysis section of 
the Anna Division. 


SPECIAL HOLE PREPARATION 

SPECIAL TOOLS 

with 

T-SERT* 

BY LONG-LOK* 


T-SERT is designed for use in 
soft materials where application 
requires high strength threads and 
reuseable internal locking element. 
It becomes a permanent part of the 
assembly, locking externally to 
parent material and internally to 
bolt or screw. Designed to meet 
requirements of MIL-N-25027. 
T-SERT eliminates thread wear and galling. It also 
eliminates the use of safety wire and lock washers, 
because the locking element is in the insert — similar 
to the locking feature successfully used for more 
than 7 years in LONG-LOK Patented Self-Locking 
Bolts and Screws. 

Minimum boss requirements, through elimination of 
swaging, help reduce casting weight, while adding 
strength to end assembly. Thin wall construction 
permits smaller, more compact and lighter weight 
assemblies. Elimination of special step drills, 
counterbores, taps and gages, speeds production. 
Easily installed with standard drivers. Available 
in standard sizes from 2-56 up. 

Write for T-SERT Catalog. 



a NEW one piece, 
thin wall 

seif- locking insert... 


ING LOK CORPORATION 
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F™ or flight above Mach 2, effective control of inlet 
pressure recoveries is indispensable to aircraft performance 
and safety. Primary control depends on an optimum 
variable-geometry duct design. But because of the 
wide range of air-speeds and densities encountered, precise, 
automatic control of the inlet geometry is vital. 

A comprehensive inlet control system is, consequently, an 
essential design consideration. Through its ability 
to reliably sense, compute, and correct for extreme 
environmental forces, an accurate variable-geometry control 
system can assure ideal inlet pressure recoveries through 
any flight regime. 

Hamilton Standard has already designed and 
developed complete inlet control systems which fulfill these 
requirements. These systems, for active aircraft 
programs, incorporate such advanced control devices as . . . 

key to the 
high Mach 
airplane 







Hamilton Standard advances in variable geometry controls 
are a direct evolutionary result of the company’s work 
in — hydromechanical, electromechanical, pneumatic, and 
hydraulic systems — for aircraft past and present. 

These technologies form a ready pool of design and 
developmental ability for meeting future ultra-high 
Mach requirements. Your inquiry is invited. 


SCHMEREN PHOTO of shock wove pattern at Mach 3, taken in United 



Hamilton Standard DIVISION OF UNITED AIRC RAFT CORPORATION 




Scott put the LIFliXiilJAUl) on the "Phantom II” 



pact individual c 


Crewmen of the world’s fastest jet, the Navy’s McDonnell “Phantom II”, keep 
it paint-scorching speeds of 26 miles per minute with Scott “lifeguard” 
equipment. A Scott pressure control and oxygen system supports the Navy’s 
full-pressure suits, providing both crewmen with pressurization, ventilation, and 
breathing oxygen, plus full emergency capability throughout the mission profile. 
The built-in emergency capability takes over automatically in the event of ship’s 
oxygen supply loss or air crew ejection. Throughout the ejection sequence the 
Scott survival kit system protects the crewman during descent, sustains him 
under water, and keeps him floating dry and comfortably until rescue. 

Find out how Scott capability in life support and environmental control 
systems can help you meet the challenge in the air and in the space beyond. Send 
for your copy of the free booklet: “Preparing for Tomorrow — Producing on 
Schedule Today.” 

' SCOTT AVIATION CORPORATION 

DEPT. B-52, LANCASTER, NEW YORK 



Integrated Circuits Cut Computer Cost 


By Barry Miller 

Los Angeles— Multipurpose control 
computer system designed especially for 
missile and space booster prelaunch 
automatic checkout and using integ- 
rated circuits extensively to reduce sys- 
tem costs and increase reliability is 
undergoing final testing at the Martin 
Co.’s Denver facilities. 

The computer system will be one of 
the first avionic equipments to exten- 
sively incorporate semiconductor integ- 
rated circuits into its design. Its logic 
networks use integrated circuits through- 
out, about 2,000 of five different circuit 
types— half shift registers, gates, buffers, 
counter adapters and flip flops. 

Integrated circuits are semiconductor 
devices in which whole circuits rather 
than individual transistors or diodes can 
be fabricated within and on a single 
crystal semiconductor dice. Many por- 
tions of the circuit are formed simultane- 
ously in a scries of sequential processes. 

Ironically, the small size and light 
weight of these semiconductor devices, 
one of their more immediate advantages 
over conventional components, were not 
reasons for their adoption in this ground- 
based system. Rather it was the expec- 
tation that integrated circuits would re- 
duce the cost of the system that con- 
vinced the Martin Co. to adopt them 
as extensively as possible into system de- 
sign. according to Herb Rawitz, head of 
the development section in ground 
equipment at Martin in Denver. 

At the initial stages of the design. 


Martin ran a rough cost estimate of the 
system, based on anticipated prices of 
integrated circuits made by Fairchild 
Semiconductor Corp., which subse- 
quently supplied the five circuit types 
employed in the system, and concluded 
that the cost of the system would be less 
than with conventional components. 

The reduced cost estimates are partly 
predicated on the fact that integrated 
circuits reduce the number of individual 
parts in the system and thereby simplify 
building the machine. Martin found 
that significant savings were derived 
from reduction in manufacturing labor 
made possible by integrated circuits. 

Integrated circuit manufacturers have 
maintained for some time that once 
sufficient demand develops for these de- 
vices the prices would drop, making 
them economically attractive compared 
with equivalent circuits using individual 
components that need to be assembled, 
interconnected, adjusted and tested. 

Devices of this type are expected to 
have improved reliability because of the 
reductions in the number of intercon- 
nections among parts. This likelihood 
of higher reliability accounts in large 
measure for current military interest in 
and support for industry integrated cir- 
cuit developments and is another reason 
for Martin’s decision to incorporate the 
devices in its new system. 

Late last year, Texas Instruments dis- 
played a small, lightweight digital com- 
puter (AW Oct. 30, p. SI) fabricated 
with its integrated circuits. The Martin 
computer, which is undergoing testing 


and trouble shooting in Denver, will be 
an operating version of the system the 
company is presently attempting to sell 
to several potential customers, including 
the Air Force. 

Integrated circuits used in the system, 
called MARTAC (Martin Automatic 
Rapid Test and Control) are part of 
Fairchild’s regular product line. They 
are mounted on multi-lead transistor 
headers and enclosed within a conven- 
tional TO- 5 transistor can. In the Mar- 
tin design, these devices are connected 
into individual welded modules, just as 
are conventional components also em- 
ployed in the system. The modules are 
encapsulated and inserted into large 
plug-in assembly boards and their ter- 
mination pins interconnected by wire 
wrapping. Plug-in modules can be re- 
placed for maintenance. 

The MARTAC system consists of a 
central unit with an operator's console 
and a separate remote unit that is con- 
nected to the central unit by coaxial 
cable. The remote unit will accept over 
250 analog inputs, convert these into 
pulses and route them to a digitizer 
in the central unit. The MARTAC 
system is capable of making over a 100 
different types of decisions, according 
to Martin.' 

Permanent records can be made by 
a tape printer contained in the central 
unit and/or displayed in real time by 
lights or other readout devices on the 
operator’s control panel. 

MARTAC contains special malfunc- 
tion and safety features required for 
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errors of ±0.2% of reading above | full 
scale and ± 1 % of reading above i full 

• Time delay in seconds in one step, 
1,000 see. full scale or up to 100,000 
sec. (100 repeat) with maximum errors 
of ±1 part in 10' per day or plus or 

Other measurements include resist- 
ance, voltage ratios, intervals, phase de- 
lays, frequency, and also discrete time 
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► Guidance System Sled Test— First 
high-speed sled tests of the Skybolt air- 
launched ballistic missile astro-inertial 
guidance system, developed by North- 
rop's Nortronics Division arc scheduled 
to begin shortly at the Air Force Missile 
Development Center, Holloman AFB. 


► Growing Ruby Crystals— New mate- 
rials program centering on the growth 
of ruby crystals from molten salts, suit- 
able for use in optical masers, is about 
to get under way at Litton Industries' 
Airtron Division. The effort will be sup- 
ported bv USAF contract of about 
560,000. ' 


► New Laser Materials Testcd-Naval 
Research Laboratory scientists report 
stimulated emission has been observed 
at liquid nitrogen temperature in a lith- 
ium -inagnesi um -al um i no-sil ica te glass 

activated with one cationic mole per 
cent of ytterbium. Radiation emitted is 
in the near-infrared region at about 
1.015 microns, according to NRL scien- 
tists. 


► Agena D Horizon Sensing— Funda- 
mentally new approach for sensing the 
earth's horizon is being sought by Lock- 
heed Missiles and Space Co. for the 
latest in its Agena vehicle serics-the 
Agena D. The current Agena B em- 
ploys an infrared scanner, as did its 
predecessor, the Agena A. Industry 
proposals for the new scanner are being 
evaluated by Lockheed. 

► Maser Lethal Radiation Weapons- 
Officc of Naval Research will call a spe- 
cial meeting on three-day notice later 
this month of 14 companies which com- 
pleted 45-dav feasibility studies of opti- 
cal maser lethal radiation weapons (AW 
Apr. 16, p. 28). Purpose of meeting will 
be to discuss results of the studies sub- 
mitted on May 1 and to announce fu- 
ture course of the Advanced Research 
Projects Agency program in laser weap- 


INTEGRATED CIRCUITS, mounted on multi-lead transistor headers and enclosed within 

then encapsulated. Encapsulated subassemblies arc inserted in board and their termination 
pins are interconnected by wire wrapping as shown above. Integrated circuits arc shown in 
one subassembly (A); conventional components are shown in another (B). 


launch control. The system also has 
special circuits to double-check critical 
features of countdown at hazardous 

The machine has several testing fea- 
tures, with real time checks to detect 
faulty operation, one-line pre-opera- 
tional checks to verify operating condi- 
tion and periodic off-line programed 
self-checks to verify over-all equipment 
condition. 

Portions of the MARTAC system 
were scheduled to be displayed May 14 
in Dayton at the National Aerospace 
Electronics Conference. 


MARTAC is capable of taking a wide 
number of measurements, most of them 
over a number of range steps. These 

• Voltage d.e. over 15 range steps, ±10 
mv. full scale lowest range and ±500 
volts full scale highest range, 10 meg- 
ohms input impedance and maximum 
error of ±0.1 % of reading above 4 full 

• Voltage a.c. (RMS), 12 steps, 100 mv. 
full scale lowest and 500 v. full scale 
highest. 10 megohms input impedance, 
frequency range of 60 cps. to 10 kc. 
and 20 cps. to 100 kc. and maximum 
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Raytheon tubes bring new modular 
solution to phased array problems 



Address Raytheon Company, Microwave and Power Tube 
Division, Waltham 54, Massachusetts. 
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Ryan Designs BLC-7 Light 


San Diego, Calif.— Full utilization of 
both suction and blowing techniques for 
boundary layer control (BLC) has en- 
abled Ryan Aeronautical Co., engi- 
neers to predict a 34 mph. stalling speed 
for a light transport that would normally 
stall at 100 mph. and apply correspond- 
ing reductions to the company’s BLC-7 
light-twin transport. 

Ryan’s BLC system operates on the 
jet pump principle, which uses stored 
air augmented by fuel-burning in the 
nozzles. The system, according to Ryan, 
offers exceptional reliability, long a 
problem with BLC systems, and light 
weight. 

The BLC-7 transport, a 5,000-lb., 
seven-place aircraft, was designed around 
the boundary layer control system to 
demonstrate system advantages. The 
BLC-7 is slightly smaller than the Aero 
Commander 500A, but has the same 


general planform with the exception of 
a high T-tail. 

Tnc BLC-7 is designed for two 260- 
hp. reciprocating or turboprop power- 
plants, and would cruise for approxi- 
mately 1,200 mi. at 309 mph. using nor- 
mal rated power. 

Wing Specifications 

The BLC-7 has a fairly high aspect 
ratio wing of 108 sq. ft. area. Wing- 
span is 36 ft. Cruise performance is not 
compromised by landing and takeoff 
considerations because the BLC system 
makes such compromises unnecessary. 
Performance estimates indicate that the 
aircraft would take off over a 50-ft. ob- 
stacle in 430 ft. and land over the same 
obstacle in 490 ft. 

Wing loading of the BLC-7 is a fairly 
high 46 Ib./sq. ft. By comparison, the 
Aero Commander 500A has a wing load- 


Twin Airliner 

ing of 24.5 lb./sq. ft. 

Ryan Senior Staff Engineer Fred G. 
Wagner says that the stored energy sys- 
tem of BLC greatly reduces the possi- 
bility of failure of the system during 
the two most critical times of flight- 
takeoff and landing. Systems which use 
bleed air from a turbojet engine or de- 
pend on an auxiliary engine carried 
along just for the takeoff and landing 

e rtion to provide pumping action, have 
cn subject to criticism from a safety 
standpoint by pilots. 

Energy for the Ryan system is stored 
in the form of compressed air. In the 
case of the BLC-7, this would be under 
3,000 psi. in a 14-in. spherical vessel. 
Auxiliary compressors, either enginc- 
or hydraulicallv-driven, would be em- 
ployed to replenish the storage tanks. 
Pressure could be brought up to maxi- 
mum during taxi and warmup prior to 
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landing minimums 


Bad weather costs big money. When 
ceilings and visibilities fall below min- 
imums, jet operators in particular face 
huge losses, because of schedule disrup- 
tions, idle equipment, passenger and 
cargo diversions. Lower takeoffs and 
landing minimums are the answer, pro- 
vided these can be achieved both safely 
and economically. They can, because 
Sperry has been at work for years on 
every aspect of the problem. 

Sperry has made hundreds of fully 
automatic landings to date, solidly prov- 
ing both concepts and equipment. First 
prototypes of the ultra-reliable auto- 
matic pilot of the future — the Sperry 


SP-50 with built-in glide slope extension 
capability for upcoming Boeing 727 jet- 
liners— already have been delivered. The 
famed SP-30 system, in service aboard 
the Douglas DC-8, Convair 880 and 
990, was designed with the automatic 
landing needs of the future in view. 
Douglas and Sperry already have dem- 
onstrated automatic takeoffs and land- 
ing approaches to the point of flare in 
the DC-8, employing SP-30 with glide 
slope extension and other advances. 

Among new Sperry flight instrument 
concepts is a system which will electron- 
ically display runway approach lights on 
the pilot’s windscreen, in any weather. 


Other“look-ahead” windscreen displays 
are in flight test. Electronic monitoring 
and pilot warning systems, autopilot and 
sensor comparators are in being today, 
and under continuing development. 

The immediate Sperry goal is safe, 
economical reduction of landing mini- 
mums to 50 feet. A little farther in the 
future are practical systems for zero- 
zero takeoffs and landings, adaptable to 
each operator’s needs. 


SPERRY PHOENIX COMPANY, DIVISION OF SPERRY RAND CORPORATION, PHOENIX, ARIZONA 



RYAN AERONAUTICAL CO. has completed pre-design of a light twin scvcn-place transport 
designated the BLC-7. Maximum gross weight would be 5.000 lb. Powerplants are 260 lip. 
reciprocating or turboprop engines. Predicted stalling speed with full boundary layer control 
is 34 mph. The aircraft could take off over a 50-ft. obstacle in 430 ft. and it could land 
over a 50-ft. obstacle in 490 ft., according to the company. 


takeoff, or during cruise prior to land- 
ing. In any event, the system would not 
be dependent only on stored air during 
the critical portions of flight. 

Air from the storage tank would be 
exhausted through a series of lines under 
300 psi. pressure to the jet pump noz- 
zles located in ducts in the wings. At 
the nozzles, the air would be mixed with 
fuel— either JP or aviation gas— and ig- 
nited by a spark plug. Because of the 
large volume of air compared with the 
amount of fuel admitted into the noz- 
zles, it would essentially remain a cold- 
wall system. 

Temperature at the duct wall would 
rise only about 5F, although tempera- 
ture at the exit of the jet pump nozzle 
would be on the order of 1.500F. Wag- 
ner estimates that the flow rate of air in 
a system on a small transport such as 
the BLC-7 would amount to J lb. of 
air/sec. and fuel used during a typical 
landing or takeoff would be about 2 gal. 
Full BLC would be available for 2 
min., or reduced operation could be 
employed up to 10 min., with no replen- 
ishment during operation. 

System Weight 

Weight of the system for the light 
transport would be 190 lb., including 
compressor (s), storage vessel, lines, 
ducts and jet pumps. Much more than 
190 lb. could be saved in the structure 
of the aircraft because elaborate flap 
mechanisms would not be needed, and 
the entire wing structure could be smal- 
ler, Wagner says. The high aspect ratio 
wing offers a minimum of induced drag 
and would be designed for the one 
optimum condition— cruise. 

Safety aspects of the jet pump sys- 
tem are its most significant points. Wag- 
ner says. Prime among the considera- 
tions is that it does not depend on one 
of the propulsion engines or an auxili- 


ary engine for power during operation. 
Pilots always have been critical of 
BLC systems which depend on bleed 
air from a turbine or other such devices 
because of the probability of failure 
while the aircraft is flying at lower than 
the normal stalling speed. 

One potentially hazardous aspect of 
some BLC systems is uneven operation. 
One system tested at Wright-Patterson 
AFB about five years ago in a modified 
C-123B had two small jet engines buried 
in the wings to blow air over the flaps. 
Potential peril in this arrangement was 
that one of the engines might suddenly 
quit or that they would operate un- 


Other Systems 

Other systems on multi-engine air- 
craft have used bleed air for blowing air 
on the flaps. This procedure has obvious 
disadvantages during sudden engine 
failures or flight with an inoperative en- 
gine. 

In the Ryan system, a combination 
of suction and blowing is used. Air is 
introduced evenly to both wings 
through a pressure reduction valve and 
a T-connection. 

In the BLC-7 two clusters of three 
nozzles would be used in each wing 
duct. Air would be blown over the 
inboard flaps and the ailerons while suc- 
tion would be applied to a mid semi- 
span flap. Ailerons would be dropped 
for landing and takeoff. Flaps would be 
conventional with a narrow chord. 

Wagner minimizes the hazards of 
having jet pumps located in the wings 
because little fuel is used and the noz- 
zles operate on a very lean mixture. 
A total of 12 nozzles in the BLC-7 
application would bum about one gal. 
of fuel per min. while the rate of air 
flow would be 15 lb./min. Even 
failure of one nozzle to ignite would 



JOWL 

POWER 



For the Ranger Project 
Moon Impact Vehicles, pro- 
duced by Cal Tech's Jet 
Propulsion Laboratory for 
t he N ational Aeronautics and 
Space Administration, ITT 
designed and fabricated the 
complete power conversion 
system. 

Working from both solar 
and battery power - , the over- 
all system provides 27 dif- 
ferent DC and AC outputs 
at discrete voltages, cur- 
rents and frequencies. 

ITT for total power systems 
capability. 

For further information write 
Power Equipment and Space 
Systems Department for Data 
File AW -I S57-I. 
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From Mallory imagination in meta/s . . . 

ideas on miniaturizing radiation shields 


Want to put a lot of radiation shielding in a small 
space? Our family of high density materials may be 
just what you need. These powder metal compositions 
based on tungsten have exceptional abilities for absorb- 
ing gamma radiation. 

Mallory 1000, for example, which has a density of about 
17 gm/cc, has only 70% the tenth-layer thickness of 
lead, and 29% that of iron, for 10 MEV radiation. 
But it's twice as strong as mild steel, readily machined 
to high finish. And we have other denser materials 
which have even higher absorption: Mallory 2875, 
with density about 18 gm/cc, and a new material 


whose density of 19 approaches that of pure tungsten. 
We can supply any of these materials as slabs, bars or 
rounds. And if you'd like shielding material that you 
can "pour” into cavities, we can supply them as near 
perfect spheres of uniform size, in diameters from a few 
thousandths to Y\“. And for neutron shielding, we can 
incorporate boron into our materials with interesting 
results. 

Want to know more? Call us, or write to Mallory 
Metallurgical Company, P. O. Box 1582, Indianapolis 
6, Indiana— a division of P. R. Mallory & Co. Inc. 





SCHEMATIC of the jet pump system on the Ryan BLC-7 shows the simplicity of the design 
(above). Action of the jet pumps at each end of the suction flap augments the stored air, 
creates suction at the trailing edge of the wing and blows air over the inboard flap and 
aileron. High aspect ratio flaps and ailerons are used. Compressor to recharge the storage 
tank can be engine- or hydraulically-driven. No power would be required for the BLC sys- 
tem from the engines during landing or takeofl. High wing of the Ryan BLC-7 (below) 
has a high aspect ratio and is optimized in design for the cruise condition. High wing and 
T-tail placement are necessitated by adverse ground effect which would be experienced dur- 
ing full BLC landings. Engines are set far out on the wings because large-diameter propellers 
arc used. Long tail moment arm affords elevator and rudder effectiveness at low speed. 


not create a fire hazard, Wagner said, 
because of the small amount of fuel 
used compared with the high volume of 

Also, the cold wall principle of the 
plenum chamber and ducts would not 
be likely to ignite the mixture. 

Ignition Tested 

Ignition would be effected by a spark 
plug in each of the nozzles and this has 
been successfully tested under labora- 
tory conditions. ' Within each nozzle is 
a flame holder, and lines connect to the 
nozzles for fuel and air. Miniature 
spark plugs similar to those used on 
model airplane gasoline engines were 
used in the laboratory model. 

One possible hazard of the system 
would be the small-diameter fuel lines 
routed in the wing to each nozzle. Pro- 
tection could be given to these by hav- 
ing them carefully channeled to mini- 
mize the possibility of rupture during a 
crash landing. 

Stalling speed of the BLC-7 without 
the lift augmentation would be in the 
neighborhood of 100 mph. because of 


its relatively high wing loading. With 
the BLC system operating, stall speed 
would be reduced to 34 mph., and ap- 
proaches could be safely made at 45 

Stability and control considerations of 
the BLC-7 are not affected adversely by 
the application of the BLC system. 
Rudder and elevator effectiveness arc 
maintained down to stall speed prima- 
rily due to the use of the long moment 

The surfaces are not oversized for the 
dimensions of the aircraft, but achieve 
effectiveness by virtue of the relatively 
long moment from wing to tail of the 

System Condition 

In operation the BLC system could be 
designed to begin operation as the flaps 
extend to the maximum or might be ac- 
tuated with a separate control in the 
cockpit, such as a solenoid-operated 
valve actuated by a switch on the instru- 
ment panel. Condition of the system 
would be indicated by a gage measuring 
air pressure in the storage tank and 



infinite resolution and other outstanding 
electrical characteristics. Write for Bul- 
letin 521 or send in your specifications. 

marKite 
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A GOOD MOVE 



diameter machining 

• Highly skilled personnel 

• Outstanding engineering 

• Know-how in machining spe- 
cial aerospace metals and 
alloys 

• Modern metallurgical laboratory 

• Heat treating, plating, surface 
treatment and Dow 17 anodize 

• Currently in production- 
nozzle parts, helicopter main 

for gas turfine and jet* air- 
craft engines^ components for 

• Resident Air Force Inspection 

• Write for Facts About Fenn. 
The Fenn Manufacturing Co., 
Newington, Connecticut. 
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NOZZLE for the Ryan BLC jet pump is 
about 3.5 in. long. Air is admitted through 
line at bottom while fuel is fed into nozzle 
from horizontal line at right. Spark plug is 
for ignition when system operates. Nozzle 
is at top. Flameholdcr appears between main 
body and nozzle. 

possibly fuel pressure in the lines to 
the nozzles. In the event of failure of 
the compressors or storage vessel in the 
air, the craft could he landed without 
the aid of the system at somewhat higher 
speeds and longer airfield distances. 

The Ryan BLC system, aside from 
being designed into the BLC-7 light 
twin, is adaptable to existing aircraft 
types. Wagner says. The system has 
applications to much larger aircraft, such 
as V/STOL transports and even. Wag- 
ner says, the supersonic transport. 

One advanced system Ryan is study- 
ing employs a combination of suction 
and blowing both on the lower surface 
of the airfoil. Trailing edge suction in 
combination with a jet on the lower 
surface of the airfoil achieves increased 
lift through turning of the airstream and 
by means of the jet stream exhausting 
through a spanwise slit on the lower 
surface. Wagner says that such a system 
has these basic advantages: 

• Since the circulation lift increases 
linearly with the blowing momentum 
coefficient, very high lift coefficients— 
above 6-are achieved at zero angle of 
attack. This could mean a horizontal 
attitude for the fuselage even at very 
low speed. 

• Use of flap trim control on the lower 
surface jet exhaust would make possible 
a zero pitching moment about the quar- 
ter chord through a whole range of lift 
coefficients. 

• Good roll-yaw damping is possible 
through use of the flap trim control. 

• No complicated conventional flap sys- 
tem is necessary. 

• Simple construction, adaptable to con- 
ventional wing structure. The BLC sys- 
tem has no moving parts. 


Ice Cloud Trails 
Studied by Boeing 

Intensity of sunlight reflected from 
cirro-stratus clouds is 100 times brighter 
than sun reflections from ordinary 
clouds. Boeing scientists have found 
from studies of infrared and optical 
properties of ice clouds formed by 
wintry eruptions of geysers in Yellow- 
stone National Park. 

The experiments were part of a study 
of cloud formations which obscure tele- 
vision. photographic and infrared sur- 
veillance of the earth from high alti- 
tudes under a $91,000, nine-month con- 
tract from AFSC's Space Systems Divi- 

Icc clouds formed by geyser steam arc 
similar to cirrus and cirro-stratus clouds 
and the ground study was more eco- 
nomical than studying clouds from air- 
craft. 

Scientists described reflections from 
flat-plate, hexagon-shaped ice crystals 
formed at 0 to — 5F and simulating 
cirro-stratus clouds as "so bright we 
burned out our radiometer detector- 
much brighter than either we or the 
Air Force expected." The flat-plate 
crystal reflection also gave measure- 
ments on “sun pillars," a vertical 
streak of white light at a ISO-deg. 
azimuth angle from the sun. 

At temperatures as low as — 44F, ice 
crystals were tiny prisms instead of flat 
plates. Sunlight reflected from these 
prisms formed two concentrated spots 
of light at the same elevation angle as 
the sun and a 22-deg. azimuth angle 
from the sun. 


Lightweight Ducting 
Tested for Turbojets 

Experimental lightweight high-tem- 
perature ducting, weighing about half 
as much as conventional ducting for jet- 
engine exhaust applications, has been 
developed and tested by the Mechanical 
Engineering Division of Canada's Na- 
tional Research Laboratories. 

A section of the new type of ducting. 
16 in. in diameter, replaced a conven- 
tional design during tests of a diverter 
valve for the division’s work on VTOL 
systems. It was run for more than four 
hours at a gas temperature of 650C 
(about 1.200F) with normal darkening 
of color but no distortion or scaling. 

The ducting is made of a wrapped, 
partially corrugated strip of nickel alloy 
steel N-I55, 0.008-in. thick. It is fabri- 
cated first by being rolled into shape; 
rollers progressively corrugate slightly 
less than half the strip width. Then 
the strip is wrapped helically around a 
take-up drum so that the corrugated 
section wraps over the outside of the 
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GROW FASTER, GO FASTER VIA JET COMMANDER 


Take a business trip in the Jet Commander, 
by film, in your own office. See for 
yourself regardless of the transportation 
equipment your company now employs, 
how the Jet Commander can double the 
mobility of your men on the move. This 
new six to eight place, pressurized, pure 
jet aircraft combines 500 mph speed with 
the go-anywhere flexibility of a business 
twin. It will double or triple the produc- 
tive time of your traveling executives at 
a cost comparable to that associated 
with present corporate aircraft. 




Request a private showing of the film, 
THE JET COMMANDER, which demon- 
strates the capabilities of this built-for- 
business jetcraft . . . See how the Jet 
Commander can help you to grow faster, 
go faster . . . Mail the coupon today. 





AiResearch is now delivering the first line of 
actuators capable of operating in temperatures up 
to 550°F ambient. Their immediate availability 
offers significant advantages in the design of air- 
craft, missile and nuclear systems. 

Development of these reliable ac and dc actu- 
ators is part of a comprehensive high temperature 
program at AiResearch, and represents several 


significant design improvements, especially in the 
use of lubricants, materials, motor insulation and 
assembly techniques. 

This step is representative of continuing 
progress at Garrett-AiResearch in electromechan- 
ical products. This progress created the first 350°F 
actuators, the first 600°F motors, and points to 
1000°F motors and actuators in the future. 



AIRESEARCH MANUFACTURING DIVISIONS • Los Angeles 9, California ■ Pho 
Systems and Components /or: 

Aircraft, Missile, Spacecraft, Electronic, Nuclear and Industrial Application 




smooth section, leaving the interior sur- 
face smooth. The flat portion of the 
first wrap lies under the corrugations 
of the second wrap, and extends far 
enough to lie under the valley of the 
first corrugation on the third wrap. Seam 
welding, used to fasten the duct wrap- 
pings together, joins two thicknesses 
along the corrugations except at the 
edge of the strip, where three thick- 
nesses are joined. 

Two sections of this experimental 
ducting were formed by Bristol Aero- 
Industries, Ltd., for the National Re- 
search Division. The weight of the duct- 
ing was 3.7 lb. per running foot for the 
16-in.-dia. section. This compared with 
7.0 lb./ft. for conventional ducting used 
in the first stage of the NRL tests of its 
VTOL system. 

The division says the tests indicate 
considerable potential for the ducting, 
and recommends further testing of 
greater duration. National Research also 
suggests that thinner gages of metal be 
used, and that different corrugation de- 
signs be tried. 

PRODUCTION BRIEFING 


Bissctt-Bcrman Corp., Santa Monica, 
Calif., is participating in engineering 
studies for the Apollo spacecraft pro- 
gram— including specialized vehicle 
guidance and control sensor instrumen- 
tation, data processing and telecom- 
munications — under contract from 
North American Aviation's Space and 
Information Systems Division, prime 
contractor for Apollo. 

Martin Co. Nuclear Division has 
been awarded an Atomic Energy Com- 
mission contract to produce the Snap 
7E nuclear generator for a navigational 
beacon to be located on the ocean bot- 
tom. The strontium-titanate fueled gen- 
erator is similar to the Snap 7 power 
source made by Martin for the Transit 


Missile check-out telemetry antenna 
tower, 450-ft. tall, is being erected for 
NASA at the Pacific Missile Range. Pt. 
Argucllo. Facility will eliminate need 
for much mobile and portable check- 
out equipment. Tire 5104,000 struc- 
ture is to be completed in July. 

Lycoming Division of Avco Corp. 
has received a S5,934,436 contract from 
USAF’s Aeronautical Systems Division 
for production of additional T55-L-5 
gas turbine engines for the Army's twin- 
turbine IIC-1B Chinook helicopter. 

Kleber Colombes Co., French tire 
manufacturer, working jointly with Sud 
Aviation and government engineers, lias 
developed a new tire for the Caravclle 
jetliner. Tire walls are fitted with aero- 
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Pressurizatic 
dry nitrogen 
irovidesa high degree 


NEW SOLID STATE , 
FM/FM VHF 


w Model 3001A, 
2 watt, 220 to 260 me 
FM/FM transmitter 
___ | ln i|| TTrn is fully transistorized. 

TRANSMITTER "“SS™ 

frequency stability pressurized, the unit measures only 

constant output power. vS®" 314” dia. x2'A~ high. Write for details. 

TELEMET CORPORATION • 185 DIXONAVE., AMITYVILLE, N.Y. • (516) 541-3600 
Western Office: 3841 S. Main Street, Santa Ana, Cal. • (714) 546-2281 


Shaft Digitizer RELIABILITY? 


OPTISYN has it. 

k In fact, we fed OPTISYN contain.-, m 

First, OPTISYN has no sliding conu 
wear, and rotational' speeds up to 3000 rpm allowed. 
Second, OPTISYN is optical, but like no other , 

system you've likely so 

by forcing high-peak | 
narrow slits, an approach that 




Third, OPTISYN is incremental and produces two serial output pulse 
for signal transmission, fewer soldered joints, etc. 


VARIATIONS? Special designs, including pancake si 
tion for inertial accelerometers, gyro gimbals, pedestal mt 
etc. Output electronics also available to match high-per 


s, industrial uses, 
lance OPTISYN 



DYNAMICS RESEARCH CORPORATION 

18 MONTVALE AVENUE STONEHAM, MASS. TEL (617) 438-3900 
Inertial and Industrial Control Systfm Specialists 






HITCO’s facilities present a “total capacity” for the manu- 
facture of filament-wound components for aerospace and 
hydrospace vehicles. Structural members demonstrating a 
strength-to-weight ratio greater than twice that of steel have 
already been fabricated for evaluation in the Polaris pro- 
gram. Missile containers approximately 5' in diameter and 
25' in length have also been successfully fabricated. 


For filament-wound structures that solve material and de- 
sign problems previously considered impractical of solution, 
specify HITCO. Write for Aerospace Division Capabilities 
Brochure. Technical ana cost proposals submitted without 
obligation. 


Rocket Engine cases of almost any required diameter and 
length can be produced to exact specifications, using either 
helical or modular constructions. Faster delivery is assured 
in a wide range of sizes and shapes for fabrication of such 
components as solid fuel vessels, pressure vessels, liquid 
storage tanks, radomes, and rocket igniters and baskets. 



HITCO Vi 


AEROSPACE DIVISION 

H. I. THOMPSON FIBER GLASS CO. 


dynamic deflectors to devil 
splashed upwards by the r 



“StarLifter” has been selected as the 
popular name for the Air Force’s C-141 
turbofan troop transport, now under 
development by Lockhccd-Gcorgia. 

Lear, Inc.'s Electro-Mechanical Divi- 
sion. Grand Rapids, Mich., has received 
a contract exceeding SI million from 
Sperry Utah Co. for production of con- 
trol surface actuators for the Army’s 
Sergeant missile. 

Kollsman Instrument Corp., Elm- 
hurst, N. Y.. will design, develop and 
produce angle-of-flight and ratc-of-climb 
cockpit indicators for Dvna-Soar tinder 
Boeing Co. contract. 

Olin Mathieson Chemical Corp. will 
supply starter cartridges for USAF's 
B-52H jet bomber and F-100 and F- 
105 jet fighters under a S5-million Air 
Force contract. 



First Japanese Postwar Turbojet Produced 


North American Aviation’s Rocket- 
dyne Division has transferred produc- 
tion of H-l rocket engines for the 
Saturn space booster from its Canoga 
Park, Calif., plant to its Neosho, Mo., 
facility. First Neosho-produced H-l s arc 
slated for completion late this spring 
and delivery this fall to NASA. 


Japanese Self-Defense Agency has taken delivery of the first turbojet engine produced in 
Japan since the end of World War 2. The J3-IHI-3 turbojet, built by Ishikawajitna Harima 
Heavy Industries Co.. Ltd., (IHI), of Tokyo, has an cight-stagc axial flow compressor rotor 
and an annular type of combustion chamber. Dry weight is 826 lb.; thrust is 2,646 lb. 
Over-all length of the Japanese engine has been pegged at 7 ft. 75 in. Isbikawajima-Harima 
built five test engines and will build 28 production models by 1963 for the defense agency's 
Tl-B intermediate jet trainers, which previously bad been designated T1F-1 (AW Apr. 
25, 1960. p. 23. Mar. 12, p. 295). 



WHY WAIT? 

£a 


The JetStar is here now. In world-wide service with 
corporate fleets and the U.S. Air Force. Jet fast. 
Over-the-weather altitude. Crew and 8 passengers. 
LOCKHEED JETSTAR the compact utility jet 


IMAGE INSTRUMENTS, INC. 

■ ELECTROSTATIC PICTURE 
STORAGE AND RECALL SYS- 
TEMS ■ LOW-LIGHT-LEVEL 
CAMERA AND DUAL STORAGE 
TUBE SYSTEMS ■ DOUBLE- 
ENDED STORAGE TUBE SYS- 
TEMS ■ DATA SUMMATION 
UNITS ■ COMPUTER OUTPUT 
STORAGE FOR TELEVISION 
DISPLAY. 

Standard storage tube systems 


RECORDING 

STORAGETUBESYSTEMS 
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MANAGEMENT 


USAF’s 624A Tests New DOD Policies 


By William H. Gregory 

USAF’s 624A Standardized Space 
Launching System that includes the 
Titan 3 Booster— the first major Air 
Force system that will use incentive type 
contracts from inception— represents an 
especially high degree of Defense De- 
partment involvement in system acquisi- 
tion and management. 

DOD's strong interest in the program 
stems from 624A's trail blazing into 
management policy areas such as im- 
proved cost estimating, reduction of 
design changes and others that DOD 
and the military departments are stress- 
ing. 

System package plan for 624A, which 
includes a three-pad integrate, transport 
and launch facility at Cape Canaveral, 
Fla., and static test facilities at Edwards 
AFB, Calif., was presented to Defense 
Research and Engineering 10 days ago. 
The plan had been delivered to Air 
Force Systems Command headquarters 
and to the Pentagon Apr. 30— the date 
due for its submission. 

Phase 1 of the program, which in- 
cluded system definition, establishment 
of the project organization structure and 
firm cost estimates as objectives set by 
Defense Research and Engineering, has 
full DOD approval, but approval of 
Phase 2 for beginning of formal devel- 
opment must yet receive the go ahead 
from Secretary of Defense Robert S. 
McNamara. The government has in- 


curred no costs for Phase 2, though con- 
tractors may have spent company funds 
for research programs. 

The Phase 1 objectives, including 
submission of the package plan and 
selection of Phase 2 contractors, have 
been completed. Total cost of the pack- 
age program is estimated in the SI bil- 

What appears to be vagueness in 
selection of contractors. United Tech- 
nology Corp., for example (AW May 
14, p. 33), results from this lack of 
DOD approval for Phase 2. Only Mar- 
tin-Marietta Corp. and Aerojet-General, 
contractors for the Titan 2 core, parti- 
cipated in Phase 1 of the program. 

When the Phase 2 go-ahead is rc- 
ceived-and a decision is expected in the 
next few weeks— the Air Force will be 
able to skip the letter contract stage and 
be ready to sign highly definitized con- 

The system formerly was called Titan 
3, but this name is considered a mis- 
nomer since it implies, as a follow-on 
Titan, an intercontinental ballistic mis- 
sile, that is not now part of the formal 

The project organization, as seen in 
the accompanying chart, uses the asso- 
ciate contractor system with Air Force- 
Aerospace Corp. program management. 
Col. Joseph S. Blevmaier, as deputy for 
624A in Air Force Systems Command's 
Space Systems Division, is system pro- 
gram director. 


Proposed associate contractor organi- 
zation for Phase 2 is well along, with 
only the transfer stage (USAF calls it 
transtage) motor contractor yet to be 
chosen. A competition is under way for 
the latter, with entrants including Aero- 
jet-General, Bell Aerosystems, Rocket- 
dyne, Thiokol and United Technology 
(AW May 7, p. 23). 

Space Missions 

Payloads of 5,000-20,000 lb. could 
be placed into orbit for various space 
missions with the booster, whose con- 
figuration has changed somewhat since 
it was first revealed (AW Jan. 8, p. 27). 
Principal change has been the transtage 
added to the Titan 2 core. It is less than 
half the length of the current 32 ft. 
Titan 2 second stage. It will have two 
pressure-fed 8,000-lb. thrust motors, and 
air start capability. 

A subsystem module, including such 
packages as guidance, flight control sys- 
tem, telemetry and secondary power, 
is at the top of the transtage. 

A standard shroud for any payload 
10 ft. or less in diameter— the diameter 
of the Titan 2 core— will be available, 
but adaptation of the core can be made 
for larger spacecraft if required. 

Launch complex proposed for Cape 
Canaveral would be north of Saturn 
pad No. 39 and consist of pads 40, 41 
and 42. A causeway from the Cape 
would extend into the Banana River 
to a solid-propellant inspection build- 



PROPOSED integrate, transport and launch complex at Cape Canaveral for 62-4A includes barge docks, solid motor inspection build- 
ing and solid motor storage building (left), solid motor and booster mating building (center), and tracks to three launch pads. Use of re- 
claimed land sites for buildings and pad 42 is indicated. 


AVIATION WEEK and SPACE TECHNOLOGY, May 21, 



ADDITION of transfer stage to the Titan 2 core has changed the configuration somewhs 
in artist's conception (right). Transtage would have two 8,000 lb. thrust rocket engines and an instrumenl 
of solid rocket motors strapped to the Titan 2 core can be visualized by comparison of the drawing with a 1 
for test (photo) by UTC, contractor for 120-in. motors for 624A. Drawing shows proposed five-segment solid 


ing filled-land site with adjacent barge 
docks for delivery of the half million 
pound solid motors. A solid motor stor 
age building also will be located here. 

Causeway from this building would 
extend northward to a second man- 
made island and a building for mating 
of the solid motors to the Titan 2 
core. Causeways from this site would 
extend to the pads, two on the Cape 
and one on a reclaimed land site. Rail- 
road tracks would be provided for trans- 
porting the elements of the system. 

Concept for 624A and its integrate, 
transport and launch svstem stems from 
USAF’s Phoenix studies (AW Mar. 27. 
1961, p. 50), from the Dyna-Soar proj- 
ect, from Institute of Defense Analyses 
studies, DDR & E studies and the Golo- 
vin committee report (AW Nov. 6, p. 
26). The program began to take formal 
shape last September on the basis of a 
letter from Assistant Secretary of Dc- 



CHART shows USAF-Acrospace 624A management and associate contractor structure. 
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Standard Oil Company of California uses Recomp II in overall operations planning for its Richmond Refinery. 


This computer speaks English . 

square root command, and conversion from decimal to 
binary, to name a few). It has two high speed memory loops 
(each containing 16 instructions). It has a large word 
length (40 bits). And a large memory (8160 instructions). 

Recomp II is ideal for medium-scale needs; Recomp III 
is perfect for small-scale needs. You can lease a Recomp III 
for $1,495 (complete with no accessories required), or a 
Recomp II (with a complete line of peripheral equipment) 
for up to $4,500 a month. 

There are many small and medium scale computers on 
the market today. Only a few are really outstanding. 
Recomp is one of them.* For the full Recomp story, write: 

AUTONETICS ® Industrial Products 
Department 25, 3400 E. 70th Street, Long Beach, California. 

Recomp 

“No computer feasibility study is complete without Recomp. 


Some computers act as though they're trying to hide 
the facts. Not Recomp.® 

Recomp II has a built-in direct numerical display of any 
memory word. When it wants to show you a number like 
1000., it shows just that: 1000. And it can carry it out to 
12 digits. To show you 1000., other computers may display 
something like this: 

MOOOOOIOMI 
or like this: 

| r 

Recomp II automatically checks every program, bit by 
bit, against the original tape. And built-in echo checking of 
typewriter or punch output assures accuracy. 

Recomp II abounds in other built-ins (floating-point, 



Hungary Displays Soviet Fishbed Fighters 


Hungarian air force aircraft, probably Russian-made Fishbed supersonic day fighters (AW 
July 24, p. 29), fly over Budapest in demonstration of Hungary’s military power. Occasion 
was 17th anniversary of Hungary’s liberation from German occupation. Fishbcds arc known 
to be operational in Hungary, but underwing insignia is so indistinct that it is not possible 


fense John II. Rubel, deputy director of 
defense research and engineering, re- 
questing preliminary studies that were 
undertaken by Space Systems Division 
and Aerospace Corp. 

A relatively quick study and report by 
Space Systems Division brought ap- 
proval from DDR&E for Phase 1. Major 
system objectives established by the de- 
fense office included what arc becoming 
familiar terms in industry and military 
project management: 

• Solid cost estimates and firm sched- 
uling. Obtaining these goals will include 
use of cost plus incentive fee contracts 
and PERT time/cost management 
techniques for tight cost and schedule 
control. 

• High reliability using the current 
state of the art. 

• Standardization and compatibility 
with a variety of payloads and missions. 

• Firm program, holding future major 
changes to a minimum. 

Detail Analysis 

As part of the Phase 1 program, which 
included establishment of firm configur- 
ations for vehicle and facilities and the 
establishment of a firm program both in 
cost and schedules, a detail analysis 
also was made of proposed system as ap- 
plied to both DOD and NASA missions. 

After the firm configuration was es- 
tablished under the building block solid- 
storable concept determined as most 
desirable in the various early studies, it 
was again checked against the mission 


requirements to determine that it still 
was the system wanted. 

Standardization and compatibility 
with a variety of payloads and missions 
were among the fundamental goals for 
the over-all program. 

For DOD's purposes, the system pack- 
age plan produced by Phase 1, with all 
separate elements identified, provides 
the reviewing agencv-DDR & E— with 
a complete check list for costing out the 
program. 

Design of the system, to be opera- 
tional bv 1965, was based on a 10-ycar 
criteria, that is, that it have the growth 
potential for a useful life for a minimum 
of 10 years. 

NASA is interested in use of the 
Titan 2 or Titan 5 for the two-man 
Gemini capsule. There also has been 
discussion of a modified Titan 2— called 
Titan 2.5— which would have elongated 
tanks in the first and second stages and 
other structural changes. 

A strong project type of management 
office was sought with the associate con- 
tractor type of organization. The proj- 
ect system is a debated one within 
industry because of the problems it 
raises in fitting it with conventional cor- 
porate management, but is favored by 
government for major systems. 

All associate contractors were required 
to accept an incentive fee type contract 
from the start. 

Various parameters were specified in 
the detailed request for proposals for the 
120-in. solid motors and contractors 


were required to submit equally detailed 
cost proposals within the confines of 
these parameters-what informally was 
called by industry the “pig pen.” To en- 
sure that these parameters were realistic, 
the Air Force designed its own solid 
motors within the framework. 

Phase 1 also has included creation of 
a uniform reporting plan— one of the 
first efforts to respond to complaints of 
complexity and multiplicity in this area. 

Though this may in fact reduce the 
amount of paper, the Air Force is per- 
haps more concerned with the standard- 
ization potential and the comparison 
this will provide of one contractor acti- 
vity with another. 

The format was laid down along lines 
of concepts of Operations Research, Inc., 
but was rctailored for use in the 624A 
program. 

Operations Research originally was a 
consultant for 624A but now is associ- 
ated with the 625A. the program for the 
120-in. solid motors and motors in 
larger sizes as well. Col. Blcymaicr also 
is director of this program. 

Bolt Beranek and Newman, an acous- 
tical consulting firm, is retained by Aero- 
space Corp. for studies similar to those 
it did in the Titan and Minuteman pro- 
grams, largely involving acoustic effects 
on ground instrumentation. 

Other associate contractors are the 
Ralph M. Parsons Co. for architectural 
engineering, and Actron Division of 
Aerojet for the Edwards static test facil- 


USAF Contracts 

USAF and Air Force Office of Scien- 
tific Research recently awarded the fol- 
lowing contracts and grants to industry 
and institutions: 
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ADEL 

DIVISION 
GENERAL METALS 
CORPORATION 


Now you CAN lake it with you 


It calibrates with 0. 
accuracy on gauges up to 10,000 PSI. In 
temperatures from O' to 120' F„ its 6 
master gauges give maximum operating 
performance throughout the 0 to 10,000 
PSI range. Its single unit intensifier with 
integral manifold means not a whisper of 
a leak, even with Helium (intensification 
ratio: 1 - 10 up to 10,000 PSI). And de- 


signed relief, burst and blowout features 
make it safe as a baby. • You’ll find it 
eminently portable and just as tough. 
You can drop it as much as eight feet 
— and it won't even notice a thing. 
• This unit meets government military 
acceptance specifications -and can be 
shipped completely in a "Los-Clean" 
condition. There's a lot more we’d like 
to tell you. • Write us at: Flight Support 
Division. 10777 Vanowen Street, Burbank, 
California, P.0. 21131, TRiangle 7-2611. 


BUSINESS FLYING 



STITS SKYCOUPE is first company effort in producing complete aircraft after 10 years of furnishing kits for 

Aviation Week Pilot Report 


Rugged Skycoupe Shows Ease of Handling 


By William S. Reed 

Riverside, Calif.— After more than 10 
years of producing kits and plans for 
construction of home-built aircraft, the 
Stits Aircraft Co. has designed, built 
and plans to produce a certificated two- 
place, high-wing light aircraft for sport, 
utility and student flying. The Stits 
Skycoupe is exceptionally rugged and is 
an almost completely foolproof plane for 
a conventional aircraft pilot. 

Ray Stits, designer and builder of the 
Skycoupe. is well known among the 
10,000 plus amateur- and home-built 
aircraft enthusiasts in this country as 
well as a good number abroad. 
Company Background 

He formed the Stits Aircraft Co. in 
1951 after designing and building, as a 
hobby, the Stits Skvbaby— probably the 
world’s smallest aircraft with a wingspan 
of 7 ft. 1 in. Since then, Stits has de- 
signed and built the one- and two-place 
Stits Playboy, for which 1,300 sets of 
plans have been sold, the Mut-R-Bug, 
300 sets of drawings, and the Skycoupe. 
for which lie has delivered 12S sets of 
drawings for home construction. 

Four years ago, Stits redesigned the 
Skycoupe so that it would be more 
suited to factory production than to 
home building. Original estimates of 
IS months for Federal Aviation Agency 
certification were extremely optimistic. 
The program required nearly four years 


to complete. Biggest difficulty in cer- 
tificating the Skycoupe was that all 
the aircraft Stits had produced pre- 
viously were licensed under the "Ex- 
perimental Category" and as such were 
allowed wide leeway by the FAA. 

Producing an aircraft for licensing 
under the “Utility Category" is an- 
other matter, and much more strict 
regulations must be complied with. 

Flying the Stits Skycoupe is about as 
simple as a conventionally controlled 
aircraft can be. Pilot controls consist 
of dual floor-mounted sticks, preferred 
by this pilot over a wheel, and dual 
rudder pedals. A panel-mounted throt- 
tle is in the center and on the floor 
between the scats is a hand-operated 
wheel brake and elevator trim wheel 
with indicator. 

The demonstrator Skycoupe was 
equipped with full panel instruments 
driven by fuselage-mounted Venturi 
tubes, plus a VHF radio rcccivcr-trans- 
mitter-nomer. As a safety precaution. 
Stits had installed shoulder harnesses 
integrated with the lap belts, all firmly 
anchored to the primary fuselage struc- 

Starting the 100-hp. Continental 
0-200-A engine is accomplished with 
an electric starter. Taxiing is made 
easv with the nose wheel linked to the 
rudder pedals. Ovcr-the-nose visibility 
on the ground is adequate, and the de- 
gree of movement of the nose wheel 
provides a very short turning radius for 


ground maneuver in cramped spaces. 

Rough terrain is no hazard for the 
Skycoupe. Landing gear, featuring a 
two-piece spring steel main gear and a 
rugged nose gear with an oversize tire, 
is cspcciallv designed for unimproved 
fields. Field from which the Skycoupe 
was Bonn by Aviation Week had some- 
very rough parts over which the craft 
was taxied to test this feature. 

Nose Wheel Response 

Takeoff is performed in a conven- 
tional manner, steering performed by a 
combination of nose wheel and rudder. 
Response of the nose wheel to rudder 
movements is nicely tailored to the de- 
mands of control so that directional 
control is smooth and positive. There 
is no tendency for the craft to swerve 
when the nose wheel lifts off nor docs 
it require large amounts of right rudder 
once the nose wheel leaves the ground. 

Method of rotation is at the pilot's 
option. Aircraft can be run on the 
ground until flying speed is assured or 
the takeoff run can be started with the 
control stick held back. Little tech- 
nique is required because there is not 
much danger of rotating too soon or 
too late or otherwise getting the air- 
craft into a compromising attitude. 

Climbout is made at 67 mph., and 
although the attitude is not steep, over- 
the-nose visibilitv is hampered because 
of a rather high-mounted instrument 
panel. An extra cushion on the scat 
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Skycoupe Specifications 

Cims weight 1.525 Ih. 

Empt> weight 1 .000 lb. 

Useful load 525 lb 

l.mgth** 19 It 2 in. 

Wing area 125 «j. ft 

l ucl cjpai.it> (wing tanks) 2-1 gal. 

Engine. Continental O 200. A I0U lip. 

Baggage capacity 60 lb. 

Cabin width 59 m. 

Mam goal width 8 It 8 in. 

Wheel base 58.5 in. 


' P ? 116 ntpli. 

Cruising speed, mas. gross s. 1. 

102 mph. 

Optimum cruise, 7.500 ft. . . .117 mph. 


Maximum red line speed. . . . ,166 mph. 

Shilling speed 57 mph. 

Rate of climb, s. 1 600 fpin. 

Maximum range 425 mi. 

Takeoff and climb over 50 ft. 
obstacle 1.190 ft. 


solves this problem nicely, however. 
Visibility otherwise is exceptional for 
a high-wing aircraft. 

Initial rate of climb is 600 fpm. with 
full fuel and two persons aboard. Only 
a nominal amount of right rudder is re- 
quired to correct for engine torque. 

Stability and control of the Stits 
Skvcoupc is above average for an air- 
craft in the lightplane category. Posi- 
tive and yet not excessive amounts of 
trim arc required as speed increases 
when leveling out for cruise. Very low- 
friction in the control system contrib- 
utes significantly to smooth control and 

Yaw Maneuvers 

Induced yaw maneuvers in level and 
turning flight are damped out dead- 
beat in 1.5 to 2 cycles and the gen- 
eral feeling is that this aircraft flies 
as a properly designed and built air- 
craft should. At the stall, both power-on 
and power-off, adequate warning is pro- 
sided by buffet, and control is main- 
tained even past the post-stall region 
which occurs at 57 mph. Lateral con- 
trol is especially noteworthy because of 
the full-span ailerons which allow lateral 
control even while the nose gently 
oscillates in pitch as the aircraft is held 
in a stall. 

Landing is accomplished with un- 
usual simplicity. No flaps are installed 
for reasons of structural simplicity. Ap- 
proach is made at 70-75 mph. and good 
visibility is provided. The aircraft can 
be landed tail-low- or flown onto the 
ground at higher airspeeds. Regardless 
of the method used, the Skycoupe is not 


104 


AVIATION WEEK 


SPACE TECHNOLOGY, 


21, 1962 


delicate. Deliberately hard landings 
produced no ill effects on airframe or 
passengers. Even rough terrain docs not 
limit landing. Some landings were de- 
liberately made long at Stits’ sugges- 
tion and although considerable noise 
and pounding was evident as the craft 
ran through sod ground, the landing 
gear absorbed the shock. Remarkably 
little feedback to the rudder pedals was 
noted during the rough-terrain landings. 

Fuselage Construction 

The Stits Skycoupe has a welded 
4150 chromolv steel tube fuselage with 
metal covering. Wings and empennage 
arc built of aircraft Sitka spruce with 
Birch plywood skin covered with fabric. 
Control surfaces are all-metal with 
beaded stiffening. Nose cowl, wing and 
empennage tips are constructed of glass 
fiber. 

Ray Stits pointed out that the inte- 
rior of all wooden surfaces is coated 
with spar varnish and an abundance 
of drain holes is provided. At no place 
in the structure arc glue joints put un- 
der structural strain. Stits said that a 
properly made wooden structure with 
interior preservation and ample drain- 
age will last as long as a metal one. 

Stits has designed the aircraft with 
attention directed toward ease of pro- 
ducabilitv. Fuselage sides are welded 
in a simple jig and then joined. Wing 
structure is covered with plywood, and 
the absence of compound curves or 
taper makes this job simple. The full 
span ailerons allow all ribs to be of the 


Original Plan 

Stits’ original idea was to sell the pro- 
totype along with the manufacturing 
rights to an established organization, 
thereby leaving himself free for other 
low-cost aircraft design ideas he has 
been nurturing for a number of years. 
However, a suitable deal was not forth- 
coming because established companies 
already had a competing product. Offers 
from other sources generally represented 
promises instead of cash, Stits says, 
and he made the decision to produce 
the aircraft on his own. 

Plan now is to offer the Skycoupe for 
sale in two versions: completed ready 
for flight at about S6.000 FAF and in 
kit form at a price still to be deter- 
mined but considerably lower than the 
FAF price since a major portion of cost 
of a factory-built aircraft is in high labor 
costs in finishing the aircraft. Assem- 
bling a Skycoupe kit, says Stits, will be 
no more difficult than recovering any 
lightplane. The purchaser will not do 
any welding, cutting or gluing except for 
the fabric covering. The finished air- 
craft, Stits points out, will not be an 
’’Experimental Category" machine be- 
cause every part will be factory built. By 
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National 

Aeronautics 

and 

Space Administration 
Issue 


Today’s most timely aerospace industry subject — 
The National Aeronautics and Space Administra- 
tion— will be featured in Aviation Week & Space 
Technology's July 2.T962 issue. 

This massive editorial effort will present, for the 
first time, a complete analysis in depth of NASA: 

1. Current & future plans and programs 

2. Expansion of operations & facilities 

3. Budgets 

4. Management changes 

5. New procurement policies 

... as well as a long-range forecast of NASA’s 
future in our industry. 

How to do business with the fastest expanding part 
of the aerospace market, scheduled to award con- 
tracts exceeding Three Billion Dollars in Fiscal 


Aviation Week 

s Space Technology 

A McGraw-Hill Publication 
330 West 42nd Street, New York 36, N. Y. 


1963 is a subject that will command the attention 
of key buying influences and open the door to 
countless sales opportunities for thousands of 
manufacturers throughout the country. As an 
example, in the Mercury' project alone over 4,000 
sub-contractors participated. The NASA inan-in- 
space program is projected toward a S20 to S30 
billion total over the next decade. 

Aviation Week & Space Technology lias 
achieved an international reputation for presenta- 
tions of this type with the Systems Command Issue, 
“Forging Military Spacepowcr” (1961); the Stra- 
tegic Air Command Issue, ‘“SAC in Transition’’ 
(1960); the NASA Issue, “Next Decade in Space” 


(1959); and the Air Research and Development 
Command Issue, “Research for Space” (1958). 
Teams of Aviation Week & Space Technology 
editors are now carrying out assignments covering 
NASA operations and bases throughout the nation. 
We urge y'our company’s participation by adverlis-' 
ing its products, capabilities and facilities in the 
most important aerospace issue of 1962. 

Write, wire or call collect for immediate space 
reservations. 


RAYTHEON at work 


Over 100 electronic parts assembled in cubic 
inch of space with new Raytheon welding tool 


Squeezing more than 100 operating 
electronic components and 300 welds 
into a space hardly larger than a cube 
of sugar — a breakthrough in modem 
manufacturing technique — is made 
possible by unique new miniature 
welding heads now being marketed by 
Raytheon. These space-age production 
tools were developed by Raytheon 
specifically to meet the exacting re- 
quirements for tiny guidance circuits 
in the U.S. Navy's Polaris missile. 

Where space is at a premium, these 


precision welding heads, designated 
the “O” Series, permit the welding of 
parts so small that the operator must 
use a magnifying lens while working. 
Designed to tilt, tip, swivel, rotate and 
swing to meet the problems of difficult 
work configurations and confining 
space, the "O" heads fill today's need 
for accurate, high-speed production 
of micro-miniature parts and high- 
density packaging. Their original ap- 
plication to the production of highly 
compact electronic circuitry for mis- 


siles and space vehicles has led to hun- 
dreds of important industrial uses. 

Raytheon miniature welding heads 
are another exciting product of 
Raytheon electronic skills — at work 
on behalf of business, industry, science 
and defense. Can Raytheon electronics 
help you? 

Raytheon Company, Lexington, Mass. 




following the detailed instructions and 
drawings supplied and bv having the 
work inspected by a licensed mechanic 
and the FAA, the finished machine will 
be licensed in the "Utility Category" 
just as would a recovered Piper or other 

Stits now is working on a new proto- 
type for kit production which will have 
a fabric-covered fuselage and some minor 
modifications to make it more suitable 
for home building. It will be about 
100 lb. lighter. 

From information born of long as- 
sociation with home-built aircraft rather 
than from am- fonnal market survey. 
Stits believes there is a market for 500 
kits per year. To ultimately produce 
this many. Stits plans to subcontract 
portions of the work to several small 
shops Which abound in Southern Cali- 
fornia. Although these shops may not 
be aircraft specialists. Stits believes they 
can. with proper inspection and a little 
help, perform aircraft-quality work. His 
own organization, still largely a one- 
man operation, will be expanded and 
moved to larger quarters in the River- 
side area once the new prototype is 
built. He will rely as in the past, on 
Harold Dale of Dale Air-Engineering. 
Inglewood, Calif., for engineering and 
technical assistance. 

Financing for the venture is being 
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Given a point P on one side of a general triangle ABC, construct 
a line through P which will divide the area of the triangle into 
two equal halves. - Contributed 


A word is in order about the 1962 Electronic Parts Distributors 
Show making its 25th appearance this year. Show and Conference 
start today at Chicago’s Conrad Hilton and continue through 
May 24th. Among the 300 electronic manufacturers supplying 
distributors will be our Triad Transformer Corporation providing 
a look at their latest products. Oh, you'll find the hi-fi demonstra- 
tions on the 5th and 6th floors. 

answer to last week's problem : First there are 20 flags whose 
top and bottom rows arc of the same color (5 choices for the 
middle row, then 4 choices for the outside rows). Then there are 
5x4x3 or 60 flags containing 3 colors. But half of these can be 
obtained by turning the other half upside down, so the actual 
total is 20+30 or 50 flags. 

H LITTON INDUSTRIES, INC. 

Beverly Hills. California 


AVIATION WEEK 


SPACE TECHNOLOGY. Moy 21, 1962 


109 


obtained through private sources in 
small amounts because, be says, "too 
many private aircraft ventures have gone 
down the drain because they were 
pushed along too fast and with loud 
fanfare.” Stits insists he will proceed 
slowly and cautiously, meanwhile taking 
care of the bread-and-butter business of 
selling plans for home-builts and con- 
sulting with purchasers. 

Sales for the Skycoupc in either com- 
pleted or kit form will be handled on 
a factory-direct basis until such time 
as volume warrants expansion. Then. 
Stits says, he would like to have sev- 
eral regional distributors to handle sales 
and to serve as consultants to pur- 

Expcricncc in the sale of plans 
has taught Stits that no set of plans, 
regardless of how complete and how 
many photos, drawings, schematics, etc.. 
arc included, can be self explanatory to 
everyone. He spends considerable time 
answering queries from purchasers as to 
procedures to follow, allowable substitu- 
tions and other problems. These ideas 
are in turn incorporated in frequent re- 
visions and bulletins which are mailed 
to purchasers. 

To assist sales, Stits says he is pre- 
pared to offer limited financing to kit 
purchasers. Final details of the financ- 
ing arrangements have not been made. 



floor-mounted sticks, instead of a wheel, and dual rudder pedals. Panel-mounted throttle 
is located in center and hand-operated wheel brake and elevator trim wheel with indicator 
arc on floor between scats. Rudder pedals also control nose wheel to facilitate taxiing opera- 
tion. Nose wheel affords short turning radius for maneuvering on ground in restricted space. 
Little trim is required as speed increases during leveling out for cmise. Low friction in con- 
trol system provides smooth control and coordination. 



FLUTTER AND VIBRATION SPECIALIST 

“ Master's degree in Aero, Math, ME. Physics or Mechanics with major academic j=T; 
lj strength in aeroelasticity, flutter, or vibration. 

Requires minimum of four years experience in flutter and vlbrollen or 
unsteady aerodynamics. Demonstrated ability in applied mathematics 

MATHEMATICAL SPECIALIST 

Ph.D in Mathematics. Phystcs. or equivalent experience. Experience in baste 

.< ol problems to be solved by means of large-scale digital computers is desired. 

Also openings in the fields of- 
Aircroft Design Checking Maintainability Engineering 
7090 Computer Programming . . . Aerodynamics Electronic 
Systems. 

Send complete resume to Hugh l. Gordon. Professionol employment Monogrr 
Lockheed Gcorgio Compony, Department HHH 75, 834 West Peochtree Street. 
Atlonto 8, Georgio. 

An Equal Opportunity Employer 

LOCKHEED-GEORGIA COMPANY 

A Division of Lockheed Aircraft Corporation 
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TWA Officers Report on Compensation 


Washington— Following is a list of 
airline officers’ salaries, bonuses and in- 
direct compensation, expenses and stock 
holdings for the year ending Dec. 11 , 
1961, as reported to the Civil Aeronau- 
tics Board: 








Bcndix trophy W3s awarded recently in Washington to an Air Force etc 
Convair B-58 four-jet bomber on coast-to-coast record round trip Mar. 5 
p. 313), Time from Los Angeles to New York was 2 lir. 58.71 sec. for an 
1,214.65 mph. Front New York to Los Angeles the elapsed time was 2 hr. 15 min, 50.8 
sec. for an average speed of 1.081.8 mph. Elapsed time for the round trip, including 
turn around time for refueling off the East Coast, was 4 hr- 41 min. 14.98 sec., for an 
average speed of 1,044.96 rnplt. Shown during presentation, from left to right: J. S. Parker, 
vice president, General Electric Co.: A. P. Fountain, executive vice president, Bcndix 
Corp.; Gen. Frederic H. Smith, Jr.. USAF vice chief of staff; USAF Capt. John T. Walton, 
B-58 defensive systems operator: Capt. Robert MacDonald. B-58 navigator; Capt. Robert 
C. Sowers. B-58 pilot; Fred C. Crawford, president. Ait Foundation; Frank W. Davis, presi- 
dent, General Dynamics Corp., Fort Worth Div. 
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ACHPHENOMENON 



For the first moment, the elements are seen separately. Then suddenly, insight arrives. 
The structure is seen as a whole. With just four straight lines it is possible to bisect 
all nine dots, the pencil never leaving the paper. What happened? A Flash Experience. 
Aha! Achphenomenon. 

The courage to go outside the confines of the original pattern resulted in an optimal 
solution. This talent to think in new directions is a quality we look for in engineers. 
If you're sometimes dissatisfied with traditional concepts and look for a chance to 
exercise your creative impulses, send a resume to Mr. Nick A. Pagan, Manager Pro- 
fessional and Scientific Staffing. Expect a prompt reply. 



LITTON SYSTEMS, INC. 

GUIDANCE AND CONTROL SYSTEMS DIVISION 

5500 CANOGA AVENUE, WOODLAND HILLS, CALIF. 




New Offerings 

Delta Air Lines, Inc., a domestic and 
international airline, and also engaged 
in crop dusting. Offering is 203,687 
common shares. Proceeds will be avail- 
able for general corporate purposes, in- 
cluding tire acquisition of aircraft and 
equipment. 

Schacvitz Engineering, Pcnnsaukcn, 
N. )., engaged in the design and manu- 
facture of measuring, indicating, 
recording, testing and controlling de- 
vices which arc incorporated in elec- 
tronic, mechanical and hydraulic sys- 
tems used as integral components of 
control systems for aircraft and missiles 
and in the fields of electronic gauging. 
Offering is 150,000 common shares: 

1 00.000 shares for sale by the company, 
and 50,000 outstanding shares by Her- 
man Schacvitz. president and principal 
stockholder. 

Voi-Shan Industries, Inc., Pasadena. 
Calif., engaged in the design and pro- 
duction of specially engineered indus- 
trial components, including precision 
fasteners used in aircraft, missiles, 
rockets and space capsules. Offering is 

100.000 outstanding common shares 
by the present holders. 


Operations Research, Inc., Silver 
Spring, Md„ engaged in furnishing re- 
search and development services in the 
field of operations research to govern- 
ment and industry. Offering is 1 00,000 
common shares. Of the proceeds. $550,- 
000 will be applied to the repayment 
of existing short-term bank loans. 

Vacco Valve Co., El Monte, Calif., 
producer of items of its own design, 
principally valves and regulators for use 
in the oil. chemical and missile indus- 
tries. Offering is 100.000 common 
shares at S5 per share. Of the proceeds, 
S2 50,000 will be used for the purchase 
of land and construction of new facili- 
ties. and the balance for the tooling of 
a newly developed filter and for the 
acquisition of new equipment. 

Traid Corp.. Encino, Calif., engaged 
in the design and sale of special cam- 
eras for instrumentation and scientific 
photography; its Electronics Division 
is engaged in the development and man- 
ufacture of electronic measuring devices 
used to determine the accuracy of 
rockets and missiles under test condi- 
tions. The company recently acquired 
the rights to the Fotron Camera, and 
is entering the amateur photographic 
market with the development and man- 
ufacture of the Fotron Camera. Offer- 
ing is 1 50,000 common shares. Of the 
proceeds, $775,000 will be used in 
connection with the Fotron Camera 
project, and SI 50,000 will be used in 
the Electronics Division. 


Financial Briefs 

International Business Machines 
Corp. showed net earnings of 556,264,- 
982 during the first three months of 
1962 on sales, service and rentals total- 
ing $453,226,278. Comparable period 
figures for 1961 were $48,826,669 net 
earnings on total income of $389,062,- 
378. 


Aerojet-General Corp. reported earn- 
ings of $2,755,121 during the three 
months ended Feb. 28, 1962, a 10% in- 
crease over the $2,498,082 earnings for 
the comparable 1961 period. Total sales 
for the 1962 period were $126,707,824, 
compared with $108,968,863 for the 
same period last year. 

North American Aviation, Inc., re- 
ported a net income of $16,467,000 on 
sales and other income totaling $724,- 
1 32.929 for the six months ended Mar. 
31, 1962, compared with $11,756,000 
net income for the same period in 1961 
on sales and other incomes of $573,669,- 
067. 

Ryan Aeronautical Co. had a net in- 
come of $739,670 for the first quarter 
of the company’s Fiscal 1962 ended Jan. 
31, a 21% increase over the net income 
of $611,177 for the same period a year 
earlier. Sales for the 1962 quarter 
dropped, however, to $18,764,983 from 
the $24,461,392 figure of the previous 
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, . circuit 
designers ... is your 

appointment in space with Hughes? 


Today at Hughes you will find one of the 
country's most active space-electronics or- 
ganizations. Important new and continuing 
projects, including SURVEYOR, SYNCOM, 
ARPAT, BAMBI and POLARIS guidance sys- 
tems are growing at unprecedented rates. 
This vigor promises the qualified engineer or 
scientist more and bigger opportunities for 
both professional and personal growth. 

Many immediate openings exist. The engi- 
neers selected for these positions will be as- 
signed to the following design tasks: the 
development of high power airborne radar 
transmitters, the design of which involves use 


of the most advanced components: the de- 
sign of low noise radar receivers using para- 
metric amplifiers; solid state masers and 
other advanced microwave components; ra- 
dar data processing circuit design, including 
range and speed trackers, crystal filter cir- 
cuitry and a variety of display circuits; high 
efficiency power supplies for airborne and 
space electronic systems: telemetering and 
command circuits for space vehicles, timing, 
control and display circuits for the Hughes 
COLIDAR* (Coherent Light Detection and 
Ranging). 

If you are interested and believe that you can 
contribute, make your appointment today. 


Please airmail your resume to: 

Mr. Robert A. Martin 
Supervisor of Scientific Employment 
Hughes Aerospace Divisions 
11940 W. Jefferson Blvd. 
Culver City 33, California 
We promise you a reply within one week. 


HUGHES 


AEROSPACE DIVISIONS 


NEW AEROSPACE PRODUCTS 


Plotter Switch 

New four-direction toggle control 
switch features a positive tactile switch- 
ing action in each quadrant, with a 
spring return to the neutral center posi- 
tion, the manufacturer says. 



The switch has a 10-amp. inductive 
contact rating at 50 v.d.c. and a rated 
mechanical life of more than 20 million 
cycles. It is designed primarily as a cen- 
tral control for four separate functions. 
The switch package can be removed 
while the unit is mounted on a panel. 
A protected version is also available to 
mount inside a lj-sq.-in. area with ex- 
tension behind the panel held to >i in. 

Jay-El Products. Inc., 1845 W. 169th 
St., Gardena, Calif. 



Seat-Ejection Connector 


Connector device incorporates posi- 
tive bail actuation and was designed for 
use on the North American F I 00 Zero 
Altitude Rocket Ejection Scat System. 

During scat rise at rate of 10 ft./sec., 
the connector bail is actuated by a trig- 
ger mounted within the aircraft. This 
causes positive disconnect, releasing the 
hose which supplies gas from the initia- 
tor to the ejection cylinder and permits 
the scat to eject cleanly from the air- 

Thc device is designed to operate at 
5,000 psi., has a burst pressure of 18,- 
000 psi. and proof pressure of 10.000 
psi. Only 8-5 lb. pressure is required 
for disconnect. 

E. B. Wiggins Oil Tool Co., 5424 E. 
Olympic Blvd., Eos Angeles 23, Calif. 



Air Cargo Trailer 

New trailer can fit under the wing of 
a jet transport to permit a workman to 
work inside while standing completely 
upright. The manufacturer savs the 
trailer, which is 7J ft. high and has an 
S,000 lb, capacity, can accept all of the 
cargo from a jet cargo compartment in 
one loading. 

Each wheel is spring-loaded to assure 
smooth travel of fragile cargo over rough 
terrain. A nylon curtain across the open- 
ing provides weather-proofing and pre- 
vents cargo spillage on turns. 

Outside measurements are 1 5 ft. 2s 
in. long by 5 ft 9i in. wide. Trailer 
weighs 3,750 lb. Rear wheels have hand- 
operated brakes, and each roof corner 
is rubber-cushioned. 

Mercer Robinson Division, Lehigh, 
Inc., 1500 Lehigh Dr., Easton, Pa. 



Slaved Indicating Gyro 

New gyro, using an Arinc synchro 
output, has been added to the manu- 
facturer’s line of lightweight, 3-in. in- 
struments. 

The device incorporates transistorized 
electronic circuitry to supply compass 
heading signals which can be applied to 
any existing navigation instrument con- 
forming with Arinc synchro standards. 

Aviation Instrument Mfg. Corp., 
9033 Monroe Rd., P.O. Box 12248, 
Houston 17, Tex. 
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The Future of Your Business 

MAY DEPEND UPON HIS EDUCATION 


The young mind which today discovers an old 
principle may someday reveal a new one capable 
of revolutionizing your business and creating 
undreamed of growth. But this is possible only 
if he gets the finest education we can offer. 

By the time today’s youngsters are ready for 
college, business and industrial technology will 
be even more complicated and will require many 
more trained specialists. To fill this order we 
must provide our young people with the best 
possible college educations. 


Unfortunately many colleges are already over- 
crowded. In ten years applications are expected 
to double. We will need more and better college 
classrooms and libraries, more efficient college 
laboratories, and additional top-quality profes- 
sors. You can help assure your own future by 
helping the college of your choice. 

If you want to know what the college crisis means to you, 
write for a free booklet, "OPEN WIDE THE COLLEGE 
DOOR," to Higher Education, Box 36, Times Square 
Station, New York 36, N.Y. 



Published as a public service 
in cooperation with The Advertising Council and 
the Council for Financial Aid to Education 
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ENGINEERS, EE 
and MATHEMATICIANS: 


Reliability 
begins with an 
idea . . . 
and never 
really ends 

The days of more-or-less passive 
reliability work are ancient history 
at General Electric's Defense 
Systems Department. 
When potentially globe-spanning 
systems such as AWCS-412-LI'l and 
MISTRAMP1 are at stake, you just 
don’t start cranking in reliability 
somewhere along the development 
line. Reliability is not only "in on the 
act” virtually from the first 
glimmerings of a new concept. . . 
it operates as a full, active partner 
throughout the life of the program — 
and beyond, as the system moves 
into the field. 
If you've never been exposed to 
reliability work of DSD’s scope and 
complexity, you are quite possibly 
missing out on an opportunity to cast 
off the frustrations of narrowly 
limited responsibilities and truly 
accelerate your professional growth. 
Our Reliability Group has the 
responsibility for the concept, proposal 
and implementation of Reliability 
programs for the entire Defense 
Systems Department. The implemented 
programs are in accordance with such 
specifications for Aero-Space Systems 
as MIL-R-27542. The general functional 
areas of activity are as follows: 


Systems Reliability Analysis Component Parts 





Qualifying Experience 

In most cases, a BSEE with some experience in t 
experimental aerification of reliability perform: 
or failure analysis. In many instances, a BS in Mt 
solid reliability experience in another field. 

For more information about the opportunities immediately available 
in the Reliability Group, or to apply, forward your resume in full con- 
fidence. You will receioe a prompt and personal reply. Address: 
Mr. P. W. Christos, DioM-WU. 

I DPEKSE^ SYSTEMS OEPABTMENT 

GENERAL^ ELECTRIC 

Northern Lichts Office Building, Syracuse, New York 






"Put Yourself in the 
Other Fellow's Place" 

TO EMPLOYERS 
TO EMPLOYEES 




EMPLOYMENT OPPORTUNITIES 




P CAREER APPOINTMENT 

< 3 PACE & 

UPPER ATMOSPHERE 
RESEARCH 





The A 

The Johns Hopkins University 


Need Engineers? 

EMPLOYMENT OPPORTUNITIES section 


ELECTRIC 

THRUST 

CONTRACT 

MANAGEMENT 

Physicists and engineers 
with one or more years 
experience with electric 
thrust devices (ion rockets, 
MHD rockets, and arc 
jets). 

Needed for immediate 
employment in technical 
supervision of research 
and development con- 


Manager, Research Staffing 
21000 Brookpark Road 
Cleveland 35, Ohio 

All qualified applicants will 
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Vertol Division of Boeing, | the world-famous aerospace company, and winner of more 
military design competitions in the transport helicopter category than any other manufacturer, 
continues to lead in engineering and product performance. ■ Accelerated growth during 1961 
has created several top level openings in our technical staff for candidates who possess 


FLIGHT TEST MANAGEMENT. Responsible positions imme- 
diately available in three key areas: Flight Test Operations, 
Plans and Programs, Facilities and Support Services. 
PROJECT STRESS. Structural analysis of all helicopter 
components with the exception of rotor and drive systems 
on all model helicopters. 

ROTOR STRESS. Rotor component stress analysis including 
analysis of loads on new designs for rotor blades, controls 
and hubs. 

ROTOR DESIGN. Layout and production drawings of heli- 
copter rotor systems. Complex mechanisms and kinematics 
experience required. 

TRANSMISSION DESIGN. Execution of layout and produc- 
tion drawings of helicopter drive systems. Experience in 
aircraft power transmission equipment including design 
and stress of components, forgings, gears and bearings. 
HYDRAULIC SYSTEMS. Design, analysis, development, 
and testing of electro-hydraulic servo systems experience 
required. 


ELECTRICAL DESIGN. Electrical system development 
experience required. Responsible for design of aircraft 
electrical systems including selection and installation of 
electrical and electronic components. 

DEVELOPMENT ENGINEERING. Dynamic component design 
and improvements including participation in the prepara- 
tion of proposals. 

PRELIMINARY DESIGN. Studies of advanced ASW systems 
involving helicopters and VTOL aircraft including integra- 
tion of components into ASW systems. 

AERODYNAMICS. Rotor: Plan wind tunnel tests and data 
analysis. Derive improved analysis of advanced rotor 
aerodynamics. Performance Analysis: Fixed or rotary wing 
experience in performance analysis, including coordination 
of flight test programs. 

RESEARCH AND DEVELOPMENT. Aerodynamics: Studies in 
fundamentals of rotary wing, V/STOL and GEM aero- 
dynamics in the areas of boundry layer theory, unsteady 
aerodynamics, downwash, etc. Fatigue: Research fatigue 
studies with special emphasis on fatigue crack propagation. 


Each of these positions is a rewarding career opportunity and offers an attractive salary to those who possess 
an appropriate educational background and directly related experience. Forward your resume in complete 
confidence to: Mr. C. W. Howell, Technical Employment Administrator, Box E-103. 


OTHER BOEING DIVISIONS: AERO-SPACE, INDUSTRIAL PRODUCTS, SEATTLE, WASHINGT0N;/tRANSP0RT, RENTON, WASHINGTON; /WICHITA, KANSAS 


NEW YORK INTERVIEWS, MAY 28 and 29. 

Applicants desiring interviews in New York 
City are invited to call Mr. C. W. Howell at 
PLaza 2-7000 on these dates. 
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NASA HEADQUARTERS 

Career Appointments 


ASSISTANT 

DIRECTORS 
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ENGINEERS/SCIENTISTS JOIN US IN GIVING A NEW DIRECTION TO AEROSPACE TECHNOLOGY 




ua on+rv Only One of the Critical Aerospace Problem Areas for which 
■ ' ® “Cllll /"REPUBLIC’S PAUL MOORE RESEARCH CENTER has R & D Contracts 


REPUBLIC is engaged in a diversity of investigations aimed at providing the machines and systems our 
astronauts require to home safely on our planet. This work explores the full spectrum of theoretical and 
experimental research and advanced development . . . from new basic concept to systems and structure design, 
and new fabrication techniques for the final hardware. THE PAUL MOORE CENTER is effectively equipped 
to assist Republic scientists and engineers in this effort. The most sophisticated and integrated research 
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Brush Operations Monitors' response to signals is virtually instantaneous— less than 4 milliseconds. 
Multiple high-speed events are clearly defined from start to stop, on a common time base— and at rates up 
to 500 per second. Portable 30 channel or rack-mounting 100 channel models record sharp reproducible traces 
with fixed-stylus electric writing that provides the utmost in reliability. "Built-in” transistor switching to 
eliminate relays is optional. No direct writing recording system can match the capabilities of Brush Operations 
Monitors for industrial and military analysis _ 

brUSh INSTRUMENTS 

37TH AND PERKINS [ CILEVITE ] CLEVELAND 1A, OHIO 
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When the Egyptians referred to royalty in 
hieroglyphs, they surrounded the characters 
for these superior names with an oval 
frame called a cartouche. The hieroglyphs 
in this cartouche refer to Cleopatra. 


In microwave technology, there are also superior names. 
Example: Varian Associates, who provide the highest power 
and efficiency available today in traveling wave tubes. 
Varian Wave Tubes represent the maximum extension of 
the art in several areas, namely : 

MULTI MEGAWATT, high efficiency, pulsed TWT’s 
in S and C-bands. 

MULTI-KILOWATT, high duty cycle, pulsed TWT’s 
with PPM focusing. 

HIGHEST FREQUENCY BWO's available with 
permanent magnet focusing. 

CW TWT’s for AIRBORNE ECM, lighter and more 
compact than previously available tubes. 

Current programs, including 5 KW L-band TWT'sfor high 
performance phased array radars, and one watt BWO’s to 
75 gc, will maintain Varian’s leadership in TWT technology. 






Varian is a superior name in TWT’s, with an extensive line of 
available tube types. If you need superior TWT’s, Varian has 
(or can design) the ideal tube for you. Contact Tube Division. 



VARI AN associates 

PALO ALTO 22. CALIFORNIA 


BBS 


Varian Subsidiaries: bomac laboratories, inc. . s-f-d laboratories, inc. . semicon associates, inc. 

VARIAN ASSOCIATES OF CANADA. LTD. • SEMICON OF CALIFORNIA, INC. • VARIAN A. G. (SWITZERLAND) 


